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(54) COPOLYMER CONTAINING REACTIVE SILYL GROUPS, COMPOSITION CONTAINING THE 
SAME, AND METHOD OF TREATMENT WITH THE SAME 

(57) A composition of the present invention com- 
prises a copolymer having silyl groups at least one reac- 
tive functional group bonded thereto. The copolymer 
preferably comprises, as one of constitutive monomers, 
Monomer (A) shown by the following Formula (0: 



Formula (I) 

Ri 

HiC=i 

A 
L 

Rj-4i-R3 

L . 

wherein ^ is hydrogen atom or methyl: R 2 alkylene 
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a m n . q Mrh ic a reactive functional group which can cross-link molecules 
mHm * ™ cat <•« ^T^J^S^ttM«luStm tt sa^ and ereas. "Sa- 



type cosmetic pack. 

Fig. 1 
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Description 

RELATED APPLICATIONS 



*0 FIELD OF THE INVENTION 



BACKGROUND OF THE INVENTION 

* 

SUMMARY OF THE INVENTION 

» he present invention is to find out a compound *f SSfctaSE e.g., hair nature modHying effect, 

confound, wherein said coatde^es ^ ^£^JE&^ activity and these effects are 
make-up retention improving effect of hair colors or maKe-up cosn wi «. 

maintained due to high resistance to washing. OTmDO und that can forms a coat which is excel- 

S lh». «M « —Weed -JM S£a»n,e, en*=«>ee .*»»«•» 

■ ■MilM •"PP** ^t^f.'SS.l MM Me 1*K e-te.-npe.eno* » 
[00121 Forth*. M own n»««oi» ^.^^Z^.T^Mna onn M exnnnd «en when f oopotntw * 

groups wherein each silyl groups has at least one r .^^Jr ^Afunctional group bonded thereto is. as men- 
ss 5JS] Inthepr^entinv^on.thesW 

c»polymer comprises Monomer (A) shown by the following Formula (I): 
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Formula (I) 



10 



1S 



U20 

C=0 

i 
J, 

Rj-k-R3 

A. 



ao shown by the following Formula (II): 



Formula (II) 



25 



30 



IU 
H2C=i 

i 

• A, 



35 shown by the following Formula (HQ: 



Formula (III) 



40 



Rs 

HjC=i 

u 
i 

k 

50 wherein R 8 is a hydrogen atom or >^ * an alKylene group 

groups shown by the following Formulae (IV) to (VI). 



45 



having 1-6 carbon atoms; and X is any of 



55 
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Formula (IV) 
(Rio>Si 



-o4 
i 



i-0-Si(Rio)3 



i(Rao)3 



10 



wherein R 10 is an alkyl group having 1-6 carbon atoms; 

Formula (V) 



75 



r 



20 



25 



wherein Rn and Rn' each is an alky! group having 

Formula (VI) 



Ru-L-R" 

i 

Rii-ii-Rii 
Rn— it-Rn 

A.,' 

1-6 carbon atoms; and X1 is an integer of positive number; and 



30 



35 



40 



45 



Rn— it— Rn 

- t ^ 

Ri2-Si-Rn 

i 

Ri2-ii-Rn 

L 
i 

CO 
HzC=C 



X2 



50 



Formula (VII): 
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Formula (VII) 

Rl3 

■A 



10 



is 



20 



25 



30 



i 

any of said copolymers. invention is characterized by being a composition comprising 

(C) shown by Formula (III) as constitutive n^°mera ^ ^ percentage of Monomer (A) in the copol- 

mer (C) shown by Formula (III) as «"f«^ n ferable mat the percentage of Monomer (A) in the 

Formula (I), Monomer (B) shown by MH« "J» J JJSfiK eoJpLg Monomer (A) shown by 
[0036] A copolymer in accordance wrth * '^"^ 1 Formula (III) and Monomer (D) shown by For- 
Formula (I). Monomer (B) shown by Formula (II). Monomer (C) shown oyrormu v , 

mula (VII) as constitutive monomers. B r and R each is an altoxy group having 1 to 6 carbon atoms. 

so [0037] In the copolymer of the present «^JJ* * & *J^£Z feScterteed by Wising a step of 
10038] A eo^a m«* ^^^^^^molecuies of .he copolymer. 
5ST! 5?SSt!S SSS^SSl that the common is any of said cosmet.cs and me 

^f'Sln^ 

and the material to be treated is f ber. paper or characterized by comprising steps of: hydrolyz- 



35 
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after drying. 

BRIEF DESCRIPTION OF THE DRAWINGS 



5 [0042] 

Ro 1 shows one example of cross-linking reaction of the copolymer in accordance with the present irwentorv 
I fS7Z ITSlUn showing NMR spectrum of the copolymer in accordance wth one example of the 

present invention. 
BEST MODE FOR CARRYING OUT THE INVENTION 

present invention due to forrmng a siloxane ^. 8 ™ J^J^K -3.^ group having 1 to 6 cartoon 
• Sydrogen atom. ^^j^^ m jSS X XS ^rolysis. reactivity of the 

atoms is preferable in terms ^ the ^^^^ i8 ^ preferable. Also. R* R* and R 5 

S can be a preface 

SK" Monomer (B) is an alKyl acryfcte or alM r^S^^ 

T^JT^Z S^heS aM ?ouTr^S Vto 6 2L aSTor phenyl group in Formulae (IV) to JVI)- 
R 12 each is a straigm or brancheo aiKyi group na y te same or different from each other. 

Although R 10 . R11 and R« aach e»st pfcraHy .n thea R , A ^ of Monomer (C) 

WteWh^^S X is Formula (V) or (VI). AJso. in the copolymer 

inorUic U organic add or the HKe. in t,e case ^^JJ^^ Monomers (A) to (D) as a con- 
EerTclr^^ 
« S5T' A preferable example of me copolymer comprised in the^m position of the present invention can be. for exam- 
ple. a copolymer shown by the following Formulae (VIII). (IX) or (X) : 
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Formula (VIII) 




Formula (IX) 

H Ri A 

i i-0 

I 

o 
I 

Ri 



v. 



r 



H R« 

A-A- 
i 

0 

I 

Rt 
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Formula (X) 



H Ri 

U- 

H C = 0 
I 

O 

I 

R2 

Rj-Si-Ra 
I 

R4 



H Rfi 
I I 

c-c 

U 

I 



= o 



R7 



m 



H Rs 

I I 



H 



I 

O 

I 

Rs 
I 

X 



H Ri3 n 

i 

0 

I 

Rl4 

I 

Y 



7 n 



n n n d d p b . x and Y are the same as defined in the above, and n, m, I, and p 
wherein R„ Rs. R* R* H* Re- R7. ^*£ZS*!T 

are molar ratios of Monomers (A). (B). (C) and (D). '«pective* oolymerlzing the foregoing mon- 

10055] The copper in accordance w^h ^^^^^^^^ pSnlLon 
omers by means of a known polymenzaton ^/^ e ^™3?olymerization method, the copolymer of the 

?adica. poiymerization initiator under nitrogen f^^^^XSS can dissohre or suspend the mono- 
[0056] As a advent used in ^^^^^Z^^^. h addition to alcohol type sohrents 
mere and that is an organic solvent which does not compnse , water ™« ™P solvents such as hex- 

such as methanol, ethanol. propyl alcohol, ^^^^^^^ dimeThyf ether, diethyl ether or 
ane. heptane, octane, isooctane. decane or ^ £"*" m gSrester type solvents such as methyl ace- 

starting temperature of P 0, f^ n z ^ , "* a ^ U | ^ in nrtoAas as long as it has the ability to start radical polymer- 
emission even without depending on these polyme n at»r^ Tl^L temperature of each polymerization initiator. For 

about 1 day in tne case wneio « 1 » mn i««jiar weiaht will become relative small, 

time is too short, unreacted monomer will ^^T^^^Sl* present invention is not restricted in 
[0060] The average molecular weight of the cc^ner " "J^™ ^ polymerization degree than that 
particular, and it can exhibit ^^^^^^^ZbZ beSIe slow when polymerization 
of an oligomer. However, as w.11 be ^nedlate. cross ^ p o, yme rization 
degree is low. Ateo applicability -a about 2.000 to 150.000. 
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BM641 A iMMd Be turn ^j^J^J^ „ Z mS^Bb. MM to oo«t*» rMMM o( t» oop* 

, 5 lyzed to cross-link by bringing the applied porton nto ~^^™.^3«X^M^cted by applying the compo- 
or alkali or by heating the applied portion. Also. ^^^^^^^^ZSS after water, 
sition on the material treated with water, art or alkal. in achranca Ma ijijjjld however, H is prefer- 

art or alkali . mixed with .he composition ^J^^^^^^S^Je composrtion of the 
able to apply .he conation rtM **■ ^^ff!t!^am water, art or alkali is mixed with 

20 present invention is used as a oosmetc ^^^^S^S! ^ reaction with water, acid or alkali may 
the composition of the present .nvention ^^^J^^Z^Z^. Also, it is possible to aoss-link 
be effected with heating. However. *V>^^S^^SSMnwL contact with art. water or alkali, 
naturally with moisture in the atmosphere ^^J^'ffJJ ^nZ^L such as a brush, a comb, a 
when the advance of cross-linking reaction may be slow moving ^WW*™ ^ composition uniformly. 

m hair brush or a spray can be used P^ly » the occas,om particular, as long 

^reoTthra^^ 

persed in an organic 2££Sm* ILl type solvents, aliphatic mono- to tetra-valent alco- 

panol is preferable in terms of safety containing composition, it is preferable 

milky lotion, cream, gel. mist, spray aerosol, mousse and ^ ^ ^ range that the 

« (0071] The J^ ^S cosmetics normally such as sur- 

effect of me present invention is not spoiiea ™ v ' " „ antimridante chelating agents, thickening agents, 
tectants. humectants. ultraviolet pnMm ^"Jf^J,^^ art or alkali 

film-forming ingredients, oily components. P^^ 0 ^^^^ * to wate , acid or alkali 

applied to the materia, to ^fj^^t^^^^ » a,on ° ^ the "'P 01 " 

mula(XI): 
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Formula (XI) 



r 



Clu 



(Ri«)a 
P-Q-ii - 



oA-rh 

L 



10 



J 3-a 



is 



20 



2S 



« «4 a noiweacrhflride- P is a divalent group tor bonding; Q is a divalent aliphatic group; 
wherein Qlu is a sugar residue of a polysacchande ^owaiem o "P monovalent organic group 

R 16 is a monovalent organic group having 1 -8 and R* each isa monovalent 

havingl-Bcamonatomsora^^^ 

organic group having 1-8 carbon atoms; and a .s 0. I or 2. and b « an ^ntege P°*» ^ VBtauB 

[0 073, in Formula (X0.au is gum. *ma- 

polysaccharides can be used. Fa example, in aowoon carrageenan. agar, xan- 

Km. pectin, starch, mannan guar ^^^^^^^'oS ^Kate a derivative of these 
than gum. dextran. pullulan. * h * n :/ h ri ^^;° s n, ^ oTca^ethylation. suHation. phosphorytet^. 
polysaccharides such as polysaccharide denvabves M r^JSLiiU oxide, acylation. canonization. 
SSafen. ethyiation. add-on of ™'^™ d ^^ is ^ 

CS25 leT^e, it is as a hydroxy, or carboxy. group 

[00741 These polysaccharides have at least one ^™ f s a ™ derived from A, which is formed by 

(XII): 



30 



Fonnula (XII) 

(Ri6)a 



35 



A-Q-Si 



Rl7 

I 

OSi-Rw 
I 

Rl9 



3-a 



40 



45 



50 



55 



SS-ISSi Unexamined Patent « ^ ^ ^ 
[0076] Example of P -^^^^^^^^^ ^>oS (XI.) wherein A is isocy- 

^ As for the divden, «** group shown £ Q. 

g^aiom. sulfur atom or the like in main chain. ^^^^^^ main chain can be used, 
in main chain, and alkylene group ^™*^ n **n SZ^SmS^W or the like, and the terminal 
Thesedivalent aliphatic grotps can ^^Z ^^Sm Crimen ^ or suHur atom. Q can be 

™ ™,™Jth or the like Propylene group shown by -(CHzh-is preferable. 

SSnS^X^^ org^Jgroup having 1 -8 carbon atoms shown ,n R 16 . R 17 . R,» R,- *, 
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10 



and iu. an be an alkyt group such as methyl, ethyl, propyl or butyl group; a cydoalkyl group such as cyclcpentyl or 
^^l^n Z arotp such as phenyl group; an aralkyl group such as benzyl group; an aikenyl group such as 
%^^ZS«Z as' 3.3,3-trioprcpyl group; or the like can be listed. Afcyl gro* ,s 

Dreferabe as such organic group, and methyl group is more preferable. 

aim ^hn»R , R,.andR 1 omavbeasiloxygroupshovmbyOSiR 2 oR2iR 2 2.Exan^ 

include a tr.meiws.K»y. e , , different each other. In the siliconized 

pS& Se plSmS^rnore preferable siliconized pohysaccharkle may be a siliconized pullulan shown by 
the following Formula (XIII): 



Formula (XIII) 



15 



20 




CHiOB 



25 




30 



35 



wherein B is a hydrogen atom or a group shown by -CONH<pH 2 » s SWCH a » s l and its substitution degree is 0.5-2.5; 

^r^pS^^e substfcrfon degree of the silfconized pclysaccharide r^resen* an average 
Eumber of the Stone compound bonding to one unit of constituent sugar of the polysaccharide, ^amp^esub- 
Son degree of the above-mentioned siliconized pullulan indiates the average number of the substrtuent - 
SH(Cr^Si[OSi(CH3)3] bonding to the base unit of pullulan shown by the following Formula (XIV): 

Formula (XIV) 



40 



45 



CHiOH 



H OH 



rnn82l Hair nature modifying effect damaged hair recovering effect, resistance to shampoo, coloring retention effect 

so SkeTbX^ 

charide Further flaking at the time when the composition is repeatedly applied an be inhibited. 
SSS In the case of compounding the siliconized polysaccharide, when the siliconized polysaccharide dissolving .nto 
Snt sS taw molecular weight or light isoparaff in is used, facility for 

IJ^^^anpfcaBon time an be ameliorated. As for the silicone oil having low molecular weight, "'"ear dimethyl 
ing of use a t™app^o» porysiloxane having 3-7 carbon atoms is preferable. Although 

SST" of the amposition in accordance with me present invention will be described in 
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detail. Structures of each monomer used in the following are shown below. Also, the compounding amount is wt% 
unless otherwise 6tated. 



Monomer Al: 

5 CH3 



10 



15 



20 



25 



30 



35 



40 



45 



50 
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Monomer A2: 



HiC=i 

i 

(itt> 

HsCO— ii-OCHs 



CHj 
H:C=i 

c=o 

i 

((W 

Hs&O-b-OCiHs 
ic2Hs 
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Monomer Bl. 



CHj 
HaC=C 
C=0 

i 

Ob 



Monomer CI (molecular weight 422) and Monomer C2 (molecular weight 12,000): 



CHj 
H2C=C 

i 

(CHj)j 
HsC-Si-CH3 

i 

HsC-ii-CHa 

i 

fbC-b-CH* 
Lib 



XI 



14 



EPO 918069 A1 



Monomer C3 (molecular weight 5,000): 



CH3 

A-o 

i 

HjC-ii-CHs 

A . 

HjC-Si-Crb 

A 

HjC-Si-CH3 

(Cft)3 

i=o 

H2C=i 
Ob 



X2 



Monomer C4 : 

CHs 
HaC=i 

A 

((W 

(HjQjSi - O - ii - O - Si(CH3> 

A 

li(CH3)j 
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10 



75 



20 



Monomer Dl: 



A 

(CH2> 
I 

HjC-N + -CH3 



CY 



ft 



{ Cosmetics for Hair Coating > 

[0085] A lot of people are not satisfied with respect to their own hairs. For example, the people who have soft hair 
25 desire to give tension and hardness to their hair. A lot of hair treatment preparations and hair styling preparations has 
been developed. 

[0086] Also, irrespective of age or sex, coloring of hair according to their own taste has been conducted in usual so 
as to get rid of discontent concerning the colors of their own hair. This can be considered that the spread of temporary 
hair colors such as color spray and semipermanent hair color such as acidic hair color that can easily color hair without 

so damaging, largely influenced thereto. 

[0087] However, any of such conventional hair treatment or hair styling preparations are effective in nothing but tem- 
porary. Because swimming, bathing or shampoo washes off them, the effects are lost. Accordingly, as the nature of hair 
can not be improved fundamentally even when such preparations are used, it is necessary to continuously use such 
hair cosmetic preparations every day. Further, there is very few hair cosmetic preparations that can exhibit satisfactory 

35 effect. 

[0088] Also, as the color of hair by temporary hair color or acidic hair color is easily washed off by shampoo or the 
like, it is desired to maintain its coloring retention. 

[0089] Therefore, the effect when the composition comprising a copolymer of the present invention was treated on 
hair, was studied. 

40 

Test Example 1-1 
i) Synthesis of Copolymer 
45 Copolymer 1-1 

[0090] 2.0g (8mmol) of 3-methacryloxypropyltrimethoxysilane (Monomer A1) and 8.0g (80mmol) of methyl methacr- 
ylate (Monomer B1) were dissolved into 100ml of ethanol and the mixture was heated with stirring under nitrogen gas 
stream fa 1 hour at 70°C. 0.05g of potassium persulfate was added to the solution and the mixture was reacted over 
so night. The reaction mixture was cooled down to room temperature and concentrated under a vacuum. The residue was 
dissolved into 10ml of ethanol and the solution was added to 500ml of n-hexane. The deposits were collected to obtain 
the aimed copolymer. 

[0091] In the NMR spectral data (solvent CDCI 3 or DMSO-<l 6 ) of the resulting copolymer, a peak of hydrogen atom 
of CH2=C derived from a monomer used as a starting material, that the peak should be observed at 6-7 ppm or near, 
55 was not observed. As a result, generation of copolymer was confirmed. Also, in the present invention, generation of the 
copolymers was confirmed in the similar manner. 
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10 



15 



20 



25 



Copolymer 1-2 



[0092] In the similar manner to Copolymer 1-1, except for using 4.0g (16mmol) of 3-methacrylaxypropyttrimethox- 
ysilane and 8.0g (80mmol) of methyl methacrylate, the aimed copolymer was obtained. 

Copolymer 1-3 

[0093] In the similar manner to Copolymer 1-1, except for using 8.0g (32mmol) of 3-methacryiQxypropyltrimethox- 
ysilane and 4.0g (40mmol) of methyl methacrylate. the aimed copolymer was obtained. 

Copolymer 1-4 

[0094] In the similar manner to Copolymer 1-1 . except for using 10.0g (40mmol) of 3-methacryloxypropyltrimethox- 
ysilane and 2.0g (20mmol) of methyl methacrylate, the aimed copolymer was obtained. 

Copolymer 1-5 

[0095] In the similar manner to Copolymer 1 -1 , except for using 1 0.Og (40mmol) of 3-methacryloxypropyltrimethox- 
ysilane and 0.4g (4mmol) of methyl methacrylate, the aimed copolymer was obtained. 

Copolymer 1-6 

[0096] In the similar manner to Copolymer 1 -1 , except for using 1 0.Og (40mmol) of 3-methacryloxypropyltrimethox- 
ysilane, the aimed copolymer was obtained. 

ii) Test Method 

[0097] Each Copolymers 1 -1 to 1-6 was tested by the following method. 3 parts by weight of each copolymer was 
dissolved into 97 parts by weight of ethanol and the solution which was filled into a spray container was used as a sam- 
30 pie. 

(Hair nature modifying effect) 

[0098] 20 of professional panel were used for evaluating with feelings. Approximately 2g of the spray solution was 
35 sprayed on hairs of each panel and the hair was had with a commercially available shampoo. The tension and hardness 
after drying hair naturally were asked by means of questionnaires and was evaluated by the following standard. 

© : Among 20 panel, 16 or more answered their own hair had tension and hardness. 
O : Among 20 panel, 12 to 15 answered their own hair had tension and hardness. 
40 a : Among 20 panel, 6 to 1 1 answered their own hair had tension and hardness. 
X : Among 20 panel, 0 to 5 answered their own hair had tension and hardness. 

(Resistance to shampoo) 

45 [0099] After studying hair nature modifying effect, hair washing with shampoo and drying each was repeated in 3 
cycles. The tension and hardness were evaluated with feelings similarly. Evaluation standard was as follows. 

© : Among 20 panel, 16 or more answered that the effect was maintained and resistance to shampoo was exhib- 
ited. :u . ^ 
so O : Among 20 panel, 1 2 to 1 5 answered that the effect was maintained and resistance to shampoo was exhibrted 
a : Among 20 panel, 6 to 1 1 answered that the effect was maintained and resistance to shampoo was exhibited. 
X : Among 20 panel. 0 to 5 answered that the effect was maintained and resistance to shampoo was exhibited. 



55 



(Flaking) 

[0100] In hair nature modifying effect test mentioned above, presence of flaking was judged with visual inspection. 
Evaluation standard was as follows. 
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© : Raking was not observed absolutely. 
a : Raking was observed slightly. 
X : Raking was observed clearly. 



TABLE 1 



Copolymer 


Monomer (wt%) A1/B1 


Hair nature 
modifying effect 


Resistance to 
shampoo 


Raking 


1-1 


20/80 


© 


A 


© 


1-2 


33/67 


© 


0 


© 


1-3 


67/33 


© 


® 


© 


1-4 


83/17 


© 


© 


© 


1-5 


96/4 


O 


o 


A 


1-6 


100/0 


A 


A 


A 



w [0101 ] From TABLE 1 . it is understood that a coating of the cross-linked copolymer containing Monomer A as a con- 
stitutive monomer possesses hair nature modifying effect. 

[0102] Because resistance to shampoo was not obtained sufficiently, and it was inferior in continuity of hair nature 
modifying effect in the case where Monomer (A) was too less in the copolymer. On the other hand, both hair nature 
modifying effect and resistance to shampoo were tended to be lowered and flaking was generated easily, in the case 
25 where Monomer (A) was 100%. Therefore, as for monomer composition of the copolymer, Monomer (A) in the copoly- 
mer is 25 to 99 wt% and preferably is 40 to 85 wt%. 

Test Example 1-2 

30 [01 03] The spray prepared in Test Example 1 -1 was used as a sample and test for coloring retention was conducted 
by the following method. 

(Coloring retention) 

35 [0104] A commercially available acidic hair color was uniformly applied on a bunch of white human hair. 3 minutes 
later the bunch was washed with water and dried naturally. 5g of the colored human hair bunch (control) was taken and 
approximately 1g of the sample was sprayed thereon. Hair washing with commercially available shampoo and natural 
drying were repeated ten times with respect to the human hair bunch with or without treatment of the spray. Change of 
color of thus shampoo-treated human hair bunch with respect to the control that was not treated with shampoo was 

40 observed with naked eyes and evaluated. 

© : Absolutely no discoloring was occurred. 
O : Almost no discoloring was occurred. 
a : Discoloring was occurred. 
45 X : Discoloring was occurred remarkably. 



TABLE 2 





Copolymer 


Monomer (wt%) A1/B1 


Coloring retention 


50 


1-1 


20/80 


A 




1-2 


33/67 


o 




1-3 


67/33 


© 


55 


1-4 


83/17 


© 




1-5 


96/4 


o 




1-6 


100/0 


A 
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TABLE 2 (continued) 



Copolymer 


Monomer (wt%) A1/B1 


Coloring retention 


Nothing (not 
sprayed) 




X 



[0105] As was understood from TABLE 2, discoloring caused by shampoo was remarkably observed in the case 
where the hair was not treated with the copolymer. However, in the hair treated with the copolymer, discoloring was 
inhibited and coloring retention was improved. Therefore, a coat of the cross-linked copolymer in accordance with the 
70 present invention possesses coloring retention improving effect when the copolymer was treated on the colored hair. It 
is understood that the effect is remarkably exhibited in the case where the percentage of Monomer (A) in the copolymer 
is 25 to 99 wt% and, preferably. 40 to 85 wt%. 

Test Example 1-3 

75 

[0106] Next, the copolymers that has monomer composition of TABLE 3 were synthesized in the same way as Test 
Example 1 -1 and tested similar to Test Examples 1 -1 and 1 -2. Also, smoothness and texture were evaluated according 
to the following method. 

20 (Smoothness) 

[0107] Smoothness of the hair after hair nature modifying effect test was asked by means of questionnaires and was 
evaluated according to the following standard. 

25 © : Among 20 panel, 16 or more answered that feeling of use was smooth. 
O : Among 20 panel, 12 to 15 answered that feeling of use was smooth. 
a : Among 20 panel, 6 to 1 1 answered that feeling of use was smooth. 
X : Among 20 panel, 0 to 5 answered that feeling of use was smooth. 

30 (Texture) 

[01 08] Texture of the hair after hair nature modifying effect test was asked by means of questionnaires and was eval- 
uated according to the following standard. 

35 © : Among 20 panel, 15 or more answered favorable. 
O : Among 20 panel, 10 to 1 4 answered favorable. 
a : Among 20 panel, 5 to 9 answered favorable. 
X : Among 20 panel, 0 to 5 answered favorable. 



TABLE 3 



Copolymer 


Monomer(wt%) 


Hair nature 
modifying 
effect 


Resistance 
to shampoo 


Flaking 


Coloring 
retention 


Smoothness 




A1 


B1 


C* 












1-7 


33 


67 




@ 


O 


© 


o 


. A 


1-8 


67 


33 




© 


© 


© 


® 




1-9 


50 


10 


40{C1) 


© 


© 


© 


® 


® 


1-10 


50 


10 


40(C2) 


© 


© 


© 


@ 


® 


1-11 


50 


40 


10(C3) 


© 


© 


© 


® 


® 


1-12 


60 


35 


5(C4) 


© 


© 


© 


® 


® 


1-13 


50 




50(C2) 




© 


© 


© 


® 


1-14 


25 




75(C4) 


A 


O 


© 


o 


® 



• The inside of ( ) represents Monomer (C) used. 
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[01 09] As is understood from TABLE 3, hair nature modifying effect, resistance to shampoo and coloring retention are 
improved and feeling of use in hair after treatment can be remarkably smoothed by introducing Monomer (C) into the 
copolymer consisted of Monomers (A) and (B). Also, although hair nature modifying effect was low and the copolymer 
was difficult to treat due to stickiness in the copolymers 1 - 1 3 and 1-1 4, these copolymers had well property in resistance 
to shampoo, coloring retention effect and smoothness. 

[01 10] As shown in the foregoing, the percentage of Monomer (C) in the copolymer is 1 wt% or more and. preferably, 
5 wt% or more. It was also indicated that Monomer (B) in the copolymer contributed to hair nature modifying effect and 
prevention of stickiness of the copolymer and that the percentage of Monomer (B) in the copolymer was 1 wt% or more 
and. preferably, 10 wt% or more. 



TABLE 4 



Copolymer 


Monomer(wt%) 


Hair nature 
modifying 
effect 


Resistance to 
shampoo 


Coloring 
retention 


Texture 




A2 


B1 


C4 


D1 










1-12 


60 


35 


5 




© 


® 


® 




1-15 


60 


35 


5 


10 


© 


® 


® 


® 


1-16 


60 


35 


5 


20 


© 


o 


o 


® 


1-17 


60 


35 


5 


50 


O 


o 


o 


® 


1-18 


60 


35 


5 


100 


A 


X 


X 


© 



[01 1 1 ] As is understood from TABLE 4, the copolymer consisted of Monomers (A) to (D) can give smoothness, good 
texture and moist feeling to hair. In the case where the percentage of Monomer (D) was high, hair nature modifying 
effect, resistance to shampoo and coloring retention tended to be lowered because the hydrophilic nature of the cross- 
linked coat becomes high. Accordingly, the percentage of Monomer (D) is 1 to 100 wt% and, more preferably, 5 to 50 
wt% with respect to the whole amount of Monomers (A) to (C) in the copolymer. 

[01 1 2] As mentioned above, by effecting cross-linking reaction after applying the composition comprising the copoly- 
mer having reactive silyl groups on hair, tension and hardness are given to the hair. At the same time, an excellent 
resistance to shampoo can be exhibited, thereby the effect is maintained without loss even after repeating shampoo. 
Also, feeling of use is not stiffened and flaking does not occurred. Further, in the case where this treatment was effected 
on colored hair, discoloring at the time of shampoo is inhibited and coloring retention is remarkably improved. 
[0113] It can be considered that because cross-linking reaction occur on hair by hydrolyzing the copolymer and the 
cross-linked coat, which is excellent in resistance to washing, strongly coats the hair in network state, these effects are 
exhibited. 

[01 1 4] Accordingly, the composition of the present invention is useful as a cosmetic for hair coating or for modifying 
the nature of hair. 

[01 1 5] A preferable example of the copolymer to be comprised into the cosmetic for hair coating or for modifying the 
nature of hair in accordance with the present invention can be shown by Formulas (VIII), (IX) or (X). 
[01 16] As a monomer composition of the copolymer, the percentage of Monomer (A) in the copolymer is 25 to 99 wt% 
and, more preferably. 40 to 85 wt%. in the case where Monomer (A) is too little, resistance to shampoo is low and hair 
nature modifying effect and coloring retention effect may not be sufficiently maintained since the part for cross-linking 
is few. On the contrary, hair nature modifying effect, coloring retention and resistance to shampoo tend to be lowered in 
the case where Monomer (A) is too much. Also, flaking is easy to occur. These can be considered that cross-linking 
reaction is not progressed neatly and a large amount of the unreacted part is remained in the copolymer because the 
part for cross-linking is too much to be in close state. 

[01 1 7] Monomer (B) adjusts the ratio of Monomer (A) and contributes to hair nature modifying effect and water-repel- 
lency of the coat of the cross-linked copolymer. Monomer (B) also inhibits flaking. The percentage of Monomer (B) is 1 
wt% or more and, more preferably, 10 wt% or more in the copolymer. The percentages of the other monomers are 
decreased and the copolymer becomes having poor solubility against alcohol type solvents in the case where Monomer 
(B) is too much. Therefore, the percentage of Monomer (B) is 75 wt% or less and, preferably, 60 wt% or less. 
[0118] Monomer (C) has a siloxane part to improve water repellency and resistance to shampoo of the cross-linked 
coat and to give the hair af ier treatment smoothness in feeling of use. Monomer (C) can also inhibits flaking. The per- 
centage of Monomer (C) is 1 wt% or more and. preferably. 5 wt% or more in the copolymer of the present invention. 
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However when the percentage of Monomer (C) is too large, the percentages of the other monomers become relatively 
small and resistance to shampoo tends to be poor. Therefore, the percentage of Monomer (C) is 70 wt% or less and, 
preferably, 60 wt% or less. 

[01 1 9] Also when the copolymer comprising Monomer (D) as a constitutive monomer is treated, good texture can be 
given to hair and moist feeling of use can be obtained. However, when the percentage of Monomer (D) is too large, 
water-repellence, resistance to shampoo and the like become poor because hydrophilic nature of the coat becomes 
high due to amine portion contained in Monomer (D). The percentage of Monomer (D) is 1 to 100 wt% and, preferably. 
5 to 50 wt% with respect to a whole amount of Monomers (A) to (C). 

[01 20] Although a concentration of the copolymer is not restricted in particular, it is preferably 0. 1 to 1 0 wt% and. more 
preferably, 1 to 5 wt%. When an amount of the copolymer is too little, the sufficient effect can not be obtained at one 
time treatment. On the contrary, when the amount of the copolymer is too much, applicability, spreadability. feeling of 
use and the like become inferior and flaking may occur. 

[0121 J The present inventors further studied about the effect at the time when the copolymer of the present invention 
and the other f flm-forming ingredients were used together. As for the film-forming ingredient siliconized pullulan (sub- 
stitution degree is 1 .7. molecular weight of pullulan used as a starting material is approximately 200,000). which is one 
of siliconized polysaccharide was used. 

Test Example 1-4 

[0122] A sample was prepared according to the prescription of TABLE 5 and tested by the following method. 
(Hair nature modifying effect) 

[01 23] 20 of professional panel evaluated with feelings. After approximately 2g of the sample was sprayed on hair of 
each panel, the hair was washed with water. The question concerned with the tension and hardness of hair afier drying 
naturally were asked by means of questionnaires and was evaluated by the following standard oust after the test). Also, 
the tension and hardness of hair after repeatedly washing with a commercially available shampoo and natural drying 5 
times were also evaluated by the following standard. 

© : 1 6 or more answered their own hair had tension and hardness. 
O : 12 to 15 answered their own hair had tension and hardness. 
a : 6 to 1 1 answered their own hair had tension and hardness. 
X : 0 to 5 answered their own hair had tension and hardness. 

(Damaged hair recovering effect) 

[01 24] 20 of professional panel who had damaged hair were evaluated with feelings. Approximately 2g of the sample 
was sprayed on hair of each panel and then the hair was washed with water. The question concerned with the touch 
(smoothness) after natural drying was asked by means of questionnaires and was evaluated by the following standard 
Qust after the test). Also, the touch after repeatedly washing with commercially available shampoo and natural drying 5 
times was also evaluated by the following standard. 

© : 16 or more answered that the touch was smooth and damaged hair recovering effect was obtained. 
O : 12 to 15 answered that the touch was smooth and damaged hair recovering effect was obtained. 
a : 6 to 1 1 answered that the touch was smooth and damaged hair recovering effect was obtained. 
X : 0 to 5 answered that the touch was smooth and damaged hair recovering effect was obtained. 

(Coloring retention) 

[0125] Coloring retention had tested according to the method of Test Example 1-2. 
(Flaking on repeated application) 

[0126] After approximately 2g of the sample was sprayed on the hair of 20 professional paneJ each, the hair was 
washed with water and dried naturally. Presence of flaking after repeating the above-mentioned cycle 3 times was 
judged with visual inspection. Evaluation standard is as follows. 

© : Raking was not observed at all. 
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a : Raking was observed slightly. 
X : Flying was observed clearly. 



TABLE 5 





ingredient 


Amount 








Copolymer 1-19 


5 












5 










10 


Copolymer 1-20 




5 




* 


• 






5 








Copolymer 1-21 
Copolymer 1-22 




m 
• 


5 


* 

5 


■ft 




• 


• 


5 


- 
5 


- 


15 


Copolymer 1-23 

Siliconized pullu- 
lan 










5 


5 


0.5 


0.5 


* 

0.5 


— 

0.5 

■ 


5 

0.5 




Ethanol 


35 


35 


35 


35 


35 


40 


35 


35 


35 


35 


35 




Light isoparaff in 


60 


60 


60 


60 


60 


55 


59.5 


59.5 


59.5 


59.5 


59.5 


20 


Hair nature mod'rfying effect 








Just after test 


© 


® 


© 


® 


A 


A 


© 


© 


© 


© 


O 




After 5 times 
shampoo 


o 


® 


© 


® 


A 


A 


© 


© 


© 


(8) 




25 


Damaged hair recovering effect 








Just after test 


o 


O 


O 


A 


o 


© 


© 


© 


© 


© 


© 


30 


After 5 times 
shampoo 


A 


O 


O 


A 


o 


© 


© 


© 


© 


© 


© 




Coloring reten- 
tion 


o 


® 


© 


@ 


® 


A 


© 


© 

* 


© 


© 


© 


35 


Raking on 
repeated appli- 
cation 


A 




A 


X 


A 


© 


© 


© 


© 


© 


© 



* The monomers (wt%) of each copolymer are as follows. 
Copolymer 1-19 : A2-B1-C3-D1 =60-35-5-20 
Copolymer 1-20 : A2-B1-C1 =50-40-10 
Copolymer 1-21 : A2-B1-C2=50- 25-25 
40 Copolymer 1 -22 : A2-B1 =67-33 

Copolymer 1-23 : A2-C3=50-50 

[0127] As shown in TABLE 5, when the copolymer and siliconized pullulan were used together, hair nature modifying 
45 effect and coloring retention effect can be equal to or be improved as compared with the case where the copolymer only 
is used. Also, the touch could be more smoothed as compared with the case where the copolymer only was used ad 
the effect was remarkable with respect to damaged hair. Also, these effects were maintained even after repeating sham- 
poo. Further, though flaking by repeated application of the copolymer may be occurred in the case where the copolymer 
only was used, it can be inhibited by using siliconized pullulan together. 

50 
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TABLE 6 





Ingredient 


Amount 








5 


Copolymer 1-19 


5 


5 


5 


2 


2 






* 




Siliconized pullulan 




0.1 


0.5 


0.5 


2 


5 


5 


5 




Ethanol 


35 


35 


35 


38 


39 


39 


39.9 


40 


10 


Light isoparaff in 


60 


59.9 


59.5 


59.5 


59 


55 


55 


55 




Hair nature modifying 












Just after test 


© 


© 


© 


© 


© 


~® 


"o 


A 




After 5 times shampoo 


O 


© 


© 


© 


© 


_o 






15 


Damaged hair recoverir 


ig effect 








Just after test 


o 


O 


© 


© 


© 


© 


© 




* 


After 5 times shampoo 


A 


O 


® 


© 


© 


© 


© 


® 


20 


Coloring retention 


o 


© 


® 


© 


© 


O 




X 




Flaking on repeated 




® 


© 


© 


© 


© 




® 




application 



















25 



30 



35 



40 



[01 281 TABLE 6 is the result that the test was conducted as in Test Example 1 - 1 with changing the ratios of the copol- 
ymer and siliconized pullulan. Hair nature modifying effect and coloring retention tends to be lowered in the case where 
the copolymer is little. On the other hand, hair nature modifying effect, coloring retention and damaged hair recovering 
effect were not sufficiently improved and flaking on repeated application may occur in the case where siliconized pullu- 
lan is little. Accordingly, the ratio between the copolymer and siliconized pullulan by weight is preferably 100 : 1 and, 

more preferably. 50 : 1-1 : 1. . . ... . . 

[0129] As described in the above, by using a copolymer containing reactive silyl groups together with a siliconized 
polysaccharide, a composition that hair nature modifying effect, coloring retention and damaged hair recovering effect 
is high and maintained at the time when shampoo is repeated, and flaking on repeated application is little, can be 

SSST'ln the case where only the siliconized polysaccharide is used, hair nature modifying effect and coloring reten- 
tion effect are low as compared with the case where only the copolymer was used. Therefore, it can be considered that 
these effects are improved by using the siliconized polysaccharide together with, because the siliconized POhraoCha- 
ride is included into the cross-linked coat, thereby, at the time of forming the cross-linked coat, the cross-linked coat and 
the siliconized polysaccharide are synergistically contributed. 

Examples 1 -1 to 1 -3 Hair Spray 

[0131] The test has been conducted in the same manner as Test Examples 1-1 and 1-2 by using the hair sprays of 
TABLE 7. Every example was superior to Comparative Example 1 -1 in hair nature modifying effect, resistance to sham- 
45 poo, flaking and coloring retention. 



TABLE 7 



Ingredient 


Example 1-1 


Example 1-2 


Example 1-3 


Comp. Ex. 1-1 


(1) Copolymer 1-1 


1 


3 


5 


■ 


(2) Polyvinylpyrrolidone/vinyl acetate 


m 






5 


copolymer 










(3) Ethanol 


47 


45 


43 


43 


(4) POE (40) hydrogenated castor oil 


1 


1 


1 


1 


(5) Octyl palmitate 


1 


1 


1 


1 



50 



55 
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TABLE 7 (continued) 



Inoredient 


Example 1 -1 


Example 1-2 

* 


Example 1-3 


Comp. Ex. 1-1 


(6) LPG p.Skg/cm 2 at 20°C) 


50 


50 


50 


50 


(7) Perfume 


q.s. 


q.s. 


q.s. 


q.s. 


Hair nature modifying effect 


o 


® 


© 


o 


Resistance to shampoo 


A 


A 


A 


X 


Raking 


® 


® 


® 


X 


Coloring retention 


A 


A 


A 


X 



(Manufacturing process) 

15 

[01 32] The ingredient (1) or (2) was dissolved into the ingredient (3) and the ingredients (4), (5) and (7) were added 
to the solution. The mixture was filled into an aerosol container and then the ingredient (6) was filled thereto, thereby 
obtaining a hair spray- 
20 Examples 1 -4 to 1 -6 Hair Mist 

[0133] The test has been conducted in the same manner as Test Examples 1-1 and 1-2 by using the hair sprays of 
TABLE 8. Every example was superior to Comparative Example 1 -2 in hair nature modifying effect, resistance to sham- 
poo, flaking and coloring retention. 

25 



TABLE 8 



35 



Ingredient 


Example 1-4 


Example 1-5 


Example 1-6 


Comp. Ex. 1-2 


(1) Copolymer 1-2 


1 


3 


5 




(2) Polyvinylalcohol/vinyl acetate 
copolymer 




* 




5 


(3) Ethanol 


97 


95 


93 


93 


(4) POE (9) lauryl ether 


1 


1 


1 


1 


(5) Dimethylpolysiloxane (5cps) 


1 


1 


1 


1 


(6) Perfume 


q.s. 


q.s. 


q.s. 


q.s. 


Hair nature modifying effect 


© 


© 


© 


O 


Resistance to shampoo 


O 


O 


O 


X 


Flaking 


© 


© 


© 


X 


Coloring retention 


O 


O 


O 


X 



45 

(Manufacturing process) 

[01 34] The ingredient (1 ) or (2) was dissolved into the ingredient (3). The ingredients (4) to (6) were added to the solu- 
tion and then the mixture was filled into a container, thereby obtaining a hair mist. 

50 

Examples 1-7 to 1-9 Hair Spray 

[0135] The test has been conducted in the same manner as Test Examples 1-1 and 1-2 by using the hair sprays of 
TABLE 9. Every example was superior to Comparative Example 1-3 in hair nature modifying effect, resistance to sham- 
55 poo, flaking and coloring retention. 
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TABLE 9 





Ingredient 


Example 1-7 


Example 1-8 


Example 1-9 


Comp. Ex. 1-3 


5 


(1) Copolymer 1-4 

(2) Potwinylpyrrolidone/vinyl acetate 
copolymer 


1 

• 


3 
m 


5 
_ 

■ 


- 
5 


10 


(3) Ethano! 


54.5 


52.5 


50.5 


50.5 


(4) POE (100) hydrogenated castor oil 


1 


1 


1 


1 




(5) Highly-polymerized dimethyl- 
polysiloxane (500cps) 


0.5 


0.5 


0.5 

* 


0.5 


1$ 


(6) Dimethytpolysiloxane (5cps) 


3 


3 


3 


3 




(7) LPG (S.Skg/m 2 at 20°C) 


40 


40 


40 


40 




(8) Perfume 


q.s. 


q.s. 


q.s. 


q.s. 




Hair nature modifying effect 


O 


® 


© 




20 


Resistance to shampoo 


© 


® 


© 


X 




Flaking 


® 


® 


© 


A 




Coloring retention 


© 


© 


© 


X 
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(Manufacturing process) 



[0136] The ingredient (1) or (2) was dissolved into the ingredient (3) and the ingredients (4), (5) and (7) were added 
to the solution. The mixture and the ingredient (6) were tilled into an aerosol container in order and then a hair spray 
30 was obtained. 

Examples 1-10 to 1-12 Hair Spray 

[0137] The test has been conducted in the same manner as Test Examples 1 - 1 and 1 -2 by using the hair sprays of 
35 TABLE 10. Every example was superior to Comparative Example 1-4 in hair nature modifying effect, resistance to 
shampoo, flaking, coloring retention and smoothness. 



TABLE 10 



40 


Ingredient 


Example 1-10 


Example 1-11 


Example 1-12 


Comp. Ex. 1-4 




(1) Copolymer 1-9 


1 










(2) Copolymer 1-11 


■ 


1 






45 


(3) Copolymer 1-14 


■ 


m 


1 


• 


(4) Polyvinylpyrrolidone/vinyl acetate 
copolymer 








1 




(5) Ethanol 


47.0 


47.0 


47.0 


47.0 


50 


(6) POE (40) hydrogenated castor oil 


1 


1 


1 


1 




(7) Octyl palmitate 


1 


1 


1 


1 




(8) LPG 


50 


50 


50 


50 


55 


(9) Perfume 


q.s. 


q.s. 


q.s. 


q.s. 


Hair nature modifying effect 


© 


© 


© 


O 




Resistance to shampoo 


© 


© 


© 


X 
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TABLE 10 (continued) 



Ingredient 


Example 1-10 


Example 1-11 


Example 1-12 


Comp. Ex 1-4 


Flaking 


® 


® 


@ 


X 


Coloring retention 


O 


© 


® 


X 


Smoothness 


@ 


® 


© 


X 



(Manufacturing process) 

10 

[0138] The ingredients (1) to (4) were dissolved into the ingredient (5) and the ingredients (6), (7) and (9) were added 
to the solution. The mixture and the ingredient (8) were filled into an aerosol container in order and then a hair spray 
was obtained. 

is Examples 1-13 to 1-15 Hair Mist 

[0139] The test has been conducted in the same manner as Test Examples 1-1 and 1-2 by using the hair mists of 
TABLE 11. Every example was superior to Comparative Example 1-5 in hair nature modifying effect, resistance to 
shampoo, flaking, coloring retention and smoothness. 



TABLE 1 1 





Ingredient 


Example 1-13 


Example 1-14 


Example 1-15 


Comp. Ex. 1-5 


25 


(1) Copolymer 1-8 

(2) Copolymer 1-10 

(3) Copolymer 1-11 


1 


m 

1 

■ 


1 




30 


(4) Polyvinylalcohol/vinyt acetate 
copolymer 








1 




(5) Ethanol 


97.0 


97.0 


97.0 


97.0 




(6) POE (9) hydrogenated castor oil 


1 


1 


1 


1 


35 


(7) Dimethylpolysiloxane 


1 


1 


1 


1 


(8) Perfume 


q.s. 


q.s. 


q.s 


q.s. 




Hair nature modifying effect 


© 


© 


© 


O 




Resistance to shampoo 


® 


© 


© 


X 


40 


Raking 


© 


© 


© 


X 




Coloring retention 


o 


© 


© 


X 




Smoothness 


© 


© 


© 


X 



45 

(Manufacturing process) 

[0140] The ingredients (1) to (4) were dissolved into the ingredient (5) and the ingredients (6) to (8) were added to the 
solution. A hair mist was obtained by filling the mixture into a container. 

50 

Example 1-16 

[01 41 ] The copolymers 1 -24 to 1 -26 were synthesized by the following method and tested in the same manner as Test 
Examples 1-1 and 1-2. As a result, every copolymer had high hair nature modifying effect, resistance to shampoo and 
55 coloring retention, and was favorable in feeling of use as shown in TABLE 12. Also, flaking was not observed in every 
case. 
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Copolymer 1 -24 

[0142] 12.0g of Monomer A2 and 6.0g of monomer B1 were dissolved Into 100ml of ethanol and the solution was 
heated with stirring under nitrogen gas stream for 1 hour at 70°C. 0.05g of dimethyl 2,2*-azobis(isobutyrate) was added 
s to the solution and the mixture was reacted over night The reaction mixture was cooled down to room temperature and 
was concentrated under a vacuum. The residue was dissolved into 10ml of ethanol and the solution was added to 
500ml of n-hexane. The deposit was collected, thereby obtaining the aimed copolymer. 

Copolymer 1-25 

10 

[0143] In the similar manner to Copolymer 1-24, except for using 10.0g of Monomer A2, 2.0g of Monomer B1, and 
1 .Og of Monomer D1 . the aimed copolymer was obtained. 

Copolymer 1-26 

15 

[0144] In the similar manner to Copolymer 1-24, except for using 10.0g of Monomer A2, 10.0g of Monomer C4, and 
0.5g of Monomer D1 , the aimed copolymer was obtained. 



TABLE 12 



Copolymer 


Monomer(wt%) 


Hair nature modi- 
fying effect 


Resistance 
to shampoo 


Coloring 
retention 


Smoothness 


Texture 




A2 


B1 


C4 


D1 












1-24 


67 






33 


© 


O 


O 


O 


® 


1-25 


77 


15 




8 


® 


® 


@ 


o 


® 


1-26 


49 




49 


2 


® 


® 


@ 


® 


® 



30 

Example 1-17 Hair Spray 
[0145] 



(1) Copolymer 1-22 


5wt% 


(2) Siliconized pullulan 


1 


(3) Dimethylpolysiloxane (SmPa.s) 


5 


(4) Ethanol 


15 


(5) Light isoparaffin 


34 


(6) LPQ (3.5kg/cm 2 at 20°C) 


40 


(7) Perfume 


q.s. 



(Manufacturing Process) 

so 

[0146] Siliconized pullulan was dissolved into light isoparaffin. The ethanol solution of dimethylpolysiloxane, perfume 
and Copolymer was added thereto. The mixture and LPG were filled into an aerosol container in order, thereby obtain- 
ing a hair spray. 

[0147] This hair spray could improve hair nature modifying effect, damaged hair recovering effect and resistance to 
55 shampoo and inhibit stalling on repeated application as compared with the hair spray that siliconized pullulan was not 
compounded thereto. 
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Example 1-18 Hair Mist 
[0148] 
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(1) Copolymer 1-20 


3wt% 


(2) Siliconized puilulan 


0.1 


(3) Stearyltrimethylammonium chloride 


0.5 


(4) Etnanol 


37 


(5) Light isoparaffin 


49.4 


(6) Dimethylpolysiloxane (SmPa.s) 


10 


(7) Perfume 


q.s. 



(Manufacturing Process) 

20 

[0149] Siliconized puilulan was dissolved into light isoparaffin. The etnanol solution of dimethylpolysiloxane, perfume, 
copolymer and stearyltrimethylammonium chloride was added thereto. A hair mist was obtained by filling the mixture 
into a spray container. 

[0150] This hair mist could improve hair nature modifying effect, damaged hair recovering effect and resistance to 
25 shampoo and inhibit staking on repeated application as compared with the hair mist that siliconized puilulan was not 
compounded thereto. 

Example 1-19 Hair Coat 

30 [0151] 



(1) Copolymer 1-19 


3wt% 


(2) Siliconized puilulan 


0.5 


(3) Stearyltrimethylammonium chloride 


0.5 


(4) Etnanol 


37 


(5) Light isoparaffin 




(6) LPG (3.5kg/cm 2 at 20°C) 


40 


(7) Perfume 


q.s. 



45 

(Manufacturing Process) 

[0152] Siliconized puilulan was dissolved into light isoparaffin. The etnanol solution of dimethylpolysiloxane, perfume, 
copolymer and stearyltrimethylammonium chloride was added thereto. The mixture and LPG were filled into an aerosol 
so container in order, thereby obtaining a hair coat 

[0153] This hair coat could improve coloring retention of the hair that was colored with temporary or acidic hair dye, 
as compared with the hair coat that siliconized puilulan was not compounded thereto. 

( Cosmetics for Skin Coating ) 

55 

[0154] A tot of people are suffering from rough skin, nail cracking or dermatopathy caused by water or detergent. In 
particular, a beautician, the person engaged in medical, a housewife or the like has a serious problem that nail cracking 
and rough skin are readily to pass into a chronic state due to the repeated cleaning and washing. Also, the people who 
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have a delicate skin have a problem that barber's itch or the like is easy to occur in shaving. 
[0155] In order to protect nails or skin from such external irritations, there is a method for coating the portion. 
[0156] Also, in make up cosmetics, as a method for improving its retention, there is a method for coating on the portion 
where make up cosmetics is applied thereon in advance. For example, a top coat of nail enamel and a cosmetic prep- 
5 aration for coating which is used for putting on mascara or eyebrow are known well. 

[01 57] However, cosmetic preparations for coating having sufficient effects in water-repellency, resistance to washing, 
improving effect of make up cosmetics retention or the like have not been obtained. 

[01 58] Accordingly, the effects in the case where the compositions comprising the copolymer containing reactive silyl 
groups are treated on a portion excluding hair such as skin or nail were studied. 

w 

Test Example 2-1 Skin Protecting Effect 
Prescription 2-1: 
15 [0159] 



Glyceryl tri-2-ethylhexanoate 


1.0 wt% 


1,3-Butyleneglycol 


1.0 


Ethanol 


96.0 


Copolymer 


2.0 


Vitamin A acetate 


q.s. 



[0160] A sample solution was prepared by the above-described prescription 2-1 . As a control, a solution using ethanol 
instead of the copolymer was also prepared in the same way. Each preparation was filled into a spray container sever- 
so ally and skin protecting effect thereof is tested. 

(Skin Protecting Effect) 



[0161 ] The sample was sprayed on the portion to be shaved in 20 male panel. After washing the portion to be treated 
35 with water, moisture was wiped with a towel. Then, a beard was shaved with a razor and a state of skin roughness after 
shaving was evaluated. Evaluation standard is as follows. 

© : Among 20 panel, 16 or more evaluated that skin roughness was very few. 
O : Among 20 panel, 12 to 15 evaluated that skin roughness was very few. 
40 a : Among 20 panel, 6 to 1 1 evaluated that skin roughness was very few. 
X : Among 20 panel, 0 to 5 evaluated that skin roughness was very few. 



TABLE 13 



Copolymer 


Monomer (wt%) A1/B1 


Skin Protecting Effect 


2-1 


20/80 


A 


2-2 


33/67 


o 


2-3 


67/33 


® 


2-4 


83/17 


® 


2-5 


96/4 


o 


2-6 


100/0 


A 


Nothing (Ethanol) 




X 



[01 62] As is clear from TABLE 1 3, it is understood that the cross-linked coat formed by the copolymer containing Mon- 
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omer (A) as a constitutive monomer, had skin protecting effect 

[0163] Also, skin protecting effect tended to be lowered in the case where Monomer (A) in the copolymer was too less 
or too much. Accordingly, it was indicated that the percentage of Monomer (A) was preferably 25 to 99 wt% and. more 
preferably. 40 to 85 wt%. 

5 

Test Example 2-2 

[0164] A sample solution was prepared by dissolving 3 parts by weight of a copolymer into 97 parts by weight of eth- 
anol and nail enamel retention thereof was tested. Namely, nails of female panel's both hands were coated with a red 
10 nail enamel, which was commercially available. Alter drying, only the right hand's nails were coated with the sample 
solution using a brush for nail enamel. Alter drying, the both hands were washed with water and moisture was wiped 
with a towel. With respect to the state of nail enamel after 1 week the state of the right hand's nail was evaluated by 
using the left hand's nail as a control Flaking was also evaluated. Evaluation standard is as follows. 

is (Evaluation standard of make retention) 

[0165] 

© : Peeling of nail enamel was not observed at all. 
20 O : Peel' n 9 of nail enamel was observed hardly. 
a : Peeling of nail enamel was observed. 
X : Peeling of nail enamel was observed remarkably. 

(Evaluation standard of flaking) 

25 

[0166] 

© : Flaking was not observed at all. 
a : Flaking was observed slightly. 
30 X : Flaking was observed clearly. 



TABLE 14 



Copolymer 


Monomer (wt%) 


Make Retention 


Flaking 




A1/B1 


Right hand 


Control (left hand) 


Right hand 


2-1 


20/80 


A 


X 


® 


2-2 


33/67 


o 


X 


® 


2-3 


67/33 


© 


X 


® 


2-4 


83/17 


® 


X 


® 


2-5 


96/4 


o 


X 


A 


2-6 


100/0 


A 


X 


A 



[0167] As is clear from TABLE 14, peeling of nail enamel was remarkable and the color of nail was off in the case 
where the copolymer was not applied. On the contrary, peeling of nail enamel was inhibited and retention of color was 
improved in the case where the copolymer was applied over the nail enamel. 
so [0168] Also, this effect tended to be lowered in the case where Monomer (A) in the copolymer was too less or too 
much. Accordingly, the percentage of Monomer (A) in the copolymer was preferably 25 to 99 wt% and. more preferably, 
40to85wt%. 

Test Example 2-3 

55 

[01 69] Next, the copolymer having the monomer composition of TABLE 1 5 was tested in the same way as Test Exam- 
ples 2-1 and 2-2. Also, feeling of use in skin protecting effect test was evaluated according to the following standard. 
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(Evaluation standard of feeling of use) 
[0170] 

© : Among 20 panel, 1 6 or more answered that feeling of use was good. 
O : Among 20 panel, 1 2 to 1 5 answered that feeling of use was good. 
a : Among 20 panel. 6 to 1 1 answered that feeling of use was good. 
X : Among 20 panel. 0 to 5 answered that feeling of use was good. 

TABLE 15 



20 



25 



Copolymer 


Monomer(wt%) 


Skin Protecting 
Effect 


Feeling of Use 




A2 


B1 


C* 






2-7 


33 


67 




O 


O 


2-8 


50 


10 


40(C1) 


© 


© 


2-9 


50 


10 


40(C2) 


© 


© 


2-10 


50 


40 


10(C3) 


© 


© 


2-11 


60 


35 


5(C4) 


© 


© 


2-12 


35 


55 


10(C2) 


© 


© 


2-13 


50 




50(C2) 


© 


© 


2-14 


25 




75(C4) 


O 


© 



The inside of ( ) represents Monomer (C) used. 



30 



35 



40 



45 



SO 



55 



TABLE 16 



Copolymer 


Monomer(wt%) 


Make Retention 


Feeling of Use 




A2 


B1 


C* 


Right hand 


Left hand (control) 




2-7 


33 


67 




O 


X 


© 


2-8 


50 


10 


40(C1) 


© 


X 


© 


2-9 


50 


10 


40(C2) 


® 


X 


® 


2-10 


50 


40 


10(C3) 


® 


X 


® 


2-11 


60 


35 


5(C4) 


® 


X 


© 


2-12 


35 


55 


10(C2) 


© 


X 


© 


2-13 


50 




50(C2) 


© 


X 


© 


2-14 


25 




75(C4) 


o 


X 


© 



* The inside of ( ) represents Monomer (C) used. 

[0171] As is clear from TABLE 15 and 16, feeling of use could be improved along with skin protecting effect and make 
retention by introducing Monomer (C). Also. Monomer (C) contributed to inhibition of flaking. Although copolymers 2-13 
and 2-14 which were consisted of Monomers (A) and (C) were difficult to treat due to its stickiness, skin protecting 
effect improving effect of make retention and feeling of use were fully satisfied. 

[0172] Consequently, the percentage of Monomer (C) in the copolymer was preferably 1 wt% or more and, more pref- 
erably, 5 wr% or more. Also, Monomer (B) in the copolymer contributed to prevention of stickiness of the copolymer. 
Accordingly, it was indicated that the percentage of Monomer (B) was preferably 1 wt% or more and. more preferably, 

10wt%ormore. . 
[0173] As mentioned above, in the case where nail, skin, eyebrow, eyelashes or the like is coated with comprising the 
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copolymer containing reactive silyl groups and the cross-linking reaction is effected, due to formation coat which is 
excellent in water-repellency and resistance to washing and which has no adhesion against the object to be contacted, 
the coated portion is protected. Also, such protecting effect can be exhibited continuously, since the coat is very hard 
to come off even when water or detergent is used for washing. Further, feeling of use is not stiffened and no flaking 

occurs. 

[0174] For example, barber's itch can be prevented when the cosmetics for skin of the present invention is used as a 
preshaving lotion before shaving. Also, in the case where the cosmetics for skin of the present invention is applied over 
a makeup cosmetic such as nail enamel, its retention is considerably improved. 

[0175] Such effect can be considered as follows. When cross-linking occurs in the coated portion, the copolymer 
forms a cross-linked coating which is excellent in water repellency and resistance to washing and the coated portion 
was strongly coated with the coat in a network state. Accordingly, the coated portion is uniformly protected. 
[0176] Therefore, the composition of the present invention is useful as a cosmetic for skin coating. The cosmetic for 
skin coating of the present invention can be applied on epidermis except for hair such as nail, eyebrow or eyelashes, in 

addition to skin. . . ' . 

[0177] A preferred examples of the copolymer to be comprised to the cosmetic for skin coating of the present invention 

can include the copolymers shown by Formulas (VIII) and (IX). 

[0178] As a monomer composition of the copolymer, the percentage of Monomer (A) in the copolymer is preferably 
25 to 99 wt% and, more preferably. 40 to 85 wt%. In the case where the percentage of Monomer (A) is too small, water- 
repellency and resistance to washing is low and effects such as skin protecting action or improvement of makeup reten- 
tion may not be exhibited sufficiently, since the part for cross-linking reaction is few. On the other hand, when the per- 
centage of Monomer (A) is 100 wt%, skin protecting effect and improving effect of makeup retention tends to be 
lowered Also, flaking is easy to occur. This can be considered that cross-linking reaction is not progressed neatly and 
a large amount of the unreacted part is remained on the copolymer because cross-linking reaction part is too much to 
be close 

[01 79] Monomer (B) adjusts the ratio of Monomer (A). Also, Monomer (B) contributes to water-repellency and inhibits 
flaking The percentage of Monomer (B) in the copolymer is 1 wt% or more and, preferably. 10 wt% or more. The per- 
centages of other monomers are lowered and the copolymer becomes to have poor solubility against alcohol type sol- 
vent in the case where Monomer (B) is too much. Therefore, the percentage of Monomer (B) is 75 wt% or less and, 
preferably, 60 wt% or less. 

[0180] Monomer (C) has a siloxane part. Accordingly, Monomer (C) can improve water-repellency and resistance to 
washing of the cross-linked coat and make feeling of use favorable. Also, Monomer (C) can inhibits flaking. The percent- 
age of Monomer (C) is 1 wt% or more and. preferably, 5 wt% or more in the copolymer of the present invention. How- 
ever when the percentage of Monomer (C) is too large, the percentages of the other monomers become relatively low 
and resistance to washing tends to be poor. Therefore, the percentage of Monomer (C) is 70 wt% or less and, prefera- 
bly, 60 wt% or less. . . , _ . . 
[0181] Also when the copolymer, which comprises Monomer (D) as a constitutive monomer along with the above- 
mentioned Monomers (A) to (C). is used, the percentage of Monomer (D) in the copolymer is 1 00 wt% or less and. pref- 
erably, 50 wt% or less with respect to a whole amount of Monomers (A) to (C). In the case where the percentage of 
Monomer (D) is too large, water-repellence. resistance to washing and the like become poor because hydrophilic nature 
of the coat becomes high due to amine portion contained in Monomer (D). 

[01 82] Although an amount of the copolymer in the cosmetic for skin coating in accordance with the present invention 
is not restricted in particular, it is preferably 0.1 to 10 wt% and, more preferably, 1 to 5 wt%. In the case where the 
amount is too less, a sufficient effect can not be obtained at one time treatment On the contrary, applicability, spread- 
ability and the like may become poor and flaking may occur in the case where the amount is too much. 
[0183] As for the cosmetic for skin coating in accordance with the present invention, for example, in addition to hand 
lotion and preshaving lotion, there can be top coat of nail enamel, a cosmetic for coating over mascara or eyebrow. 
[0184] Also, the above-mentioned siliconized polysaccharide can use together in the cosmetic for skin coating of the 
present invention. 

Example 2-1 Mascara Coat 
[0185] 



Polyacryiate emulsion 


30wr% 


Solid paraffin 


8 
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(continued) 



Light isoparaffin 


10 


Sorbitan sesquioteate 


4 


Ethanol 


46 


Copolymer 2-4 


2 


Antiseptic 


q.s. 


Perfume 


q.s. 



(Manufacturing Process) 

[0186] Each ingredient was mixed at 70°C, successively. The mixture was unif ied with a homomixer to obtain a mas- 
is cara coat 

[0187] When the present mascara coat was applied with a brush after applying a commercially-available mascara and 
dried naturally, retention of mascara was improved. 

Example 2*2 Nail Coat 

20 

[0188] 



Nitrocellulose 


10wt% 


Epoxy-denatured phthalic alkyd resin 


5 


Sucrose benzoate 


5 


Acetyltriethyl citrate 


5 


Ethyl acetate 


20 


Butyl acetate 


20 


Ethanol 


30 


Copolymer 2-5 


5 



(Manufacturing Process) 

40 [01 89] Each ingredient was mixed and the mixture was shaken for 1 hour at room temperature to obtain a nail coat. 
[0190] When the present nail coat was applied with a brush after applying a commercially-available nail enamel and 
dried naturally, retention of nail enamel was improved. 

Example 2-3 Mascara Coat 

45 

[0191] 



Polyacryiate emulsion 


30wt% 


Solid paraffin 


8 


Light isoparaffin 


10 


Sorbitan sesquioleate 


4 


Ethanol 


46 


Copolymer 2-8 


2 
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(continued) 



Antiseptic 


q.s. 


Perfume 


q.s. 



(Manufacturing Process) 

[0192] Each ingredient was mixed at 70°C. successively and the mixture was unified with a homorrdxer to obtain a 
mascara coat. 

10 [01 93] When the present mascara coat was applied with a brush after applying a commercially-available mascara and 
dried naturally, retention of mascara was improved and feeling of use thereof was smooth to be very favorable. 

Example 2-4 Nail Coat 
15 [0194] 



Nitrocellulose 


10wt% 


Epoxy-denatured phthalic alkyd resin 


5 


Sucrose benzoate 


5 


Acetyltriethyl citrate 


5 


Ethyl acetate 


20 


Butyl acetate 


20 


Ethanol 


30 


Copolymer 2-1 1 


5 



(Manufacturing Process) 

[0195] Each ingredient was mixed and the mixture was shaken for 1 hour at room temperature to obtain a nail coat. 
35 [0196] When the present nail coat was applied with a brush alter applying a commercially-available nail enamel and 
dried naturally, retention of nail enamel was improved. Also, feeling of use thereof was very smooth to be favorable. 

( Cosmetics Containing Pigment and/or Acidic Dye) 

40 [0197] A pigment or dye is used for various cosmetics as a coloring material. 

[0198] Among such cosmetics, a hair color is classified broadly into: a temporary hair color which comprises a pig- 
ment as a main coloring ingredient and makes the coloring ingredient adhere only on the surface of the hair (e.g., color 
stick, color spray or the like); a semipermanent hair color (acidic hair color) which comprises an acidic dye as a main 
coloring ingredient and make a part of the coloring ingredient penetrate into the inside of hair; and a permanent hair 

45 color (oxidation hair color) which comprises an oxidation dye color as a main coloring ingredient and colors to deep part 
of hair. 

[0199] Among these hair colors, though the oxidation hair color can maintain color thereof, it has problems such as 
hair damage easily caused, eruption or coloring of scalp, and its difficulty on treatment. 

[0200] On the contrary, though the temporary and semipermanent hair colors do not cause hair damage and skin irri- 
so tation and can be treated conveniently, there are disadvantages that color retention is poor and the hair colors are easy 

to come off Accordingly, it is desired to improve color retention of such temporary or semipermanent hair color. 

[0201] In addition to such hair cosmetics, a pigment or dye is an essential ingredient in makeup cosmetics. It is also 

desired to improve water-repellency and cosmetic retention in such the makeup cosmetics. 

[0202] Therefore, the effect in the case where the copolymer containing reactive silyl groups was comprised into the 
55 cosmetic containing a pigment or acidic dye was studied. 
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Test Example 3-1 
i) Preparation of Sample 
5 Prescription 3-1: 
[0203] 



(1) Copolymer 


2or3wt% 


(2) Carbon black 


2 


(3) Ethanol 


44.8 or 43.8 


(4) Beeswax 


10 


(5) Japanese wax 


10 


(6) Castor oil 


30 


(7) POE (20) sesquioleate 


1.2 


(8) Perfume 


q.s. 


(9) Antioxidant 


q.s. 



25 

(Manufacturing Process) 

[0204] Oily ingredients and carbon black were added into an ethanol solution of the copolymer, successively. After 
adding perfume and antioxidant into the mixture, a temporary hair color was obtained by stirring sufficiently: 

30 

ii) Test Method 

[0205] Each sample was applied on white hair and the hair was left for 3 minutes. Then the hair was washed with 
water and dried naturally. Presence of flaking was evaluated at this time. Thereafter, the hair was washed with a com- 
as mercially available shampoo and dried naturally, to evaluate coloring retention by visual inspection. Also, a hair color, 
which comprises ethanol instead of the copolymer, was prepared as a control and tested in the same manner. Evalua- 
tion standard is as follows. 

(Evaluation standard of coloring retention) 

40 

[0206] 

© : Coloring effect was maintained for 7 days or more. 
O : Coloring effect was maintained for 4-6 days. 
45 a : Coloring effect was maintained for 2-3 days. 
X: No durability. 

(Evaluation standard of flaking) 

so [0207] 

© : Flaking was not observed at all. 
a : Raking was observed slightly. 
X : Raking was observed clearly. 

55 
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TABLE 17 





oopoiymwi 


Monomer fwt%l 


Coloring Retention 


Flaking 


5 




A1/B1 


2wt% 


3wt% 


3 wt% 




3-1 


20/80 


A 


o 


© 




3-2 


33/67 


o 


® 


® 


10 


3-3 


67/33 


o 


® 


® 


3-4 


83/17 


o 


® 


® 




3-5 


96/4 


o 


© 


® 




3-6 


100/0 


A 


o 


A 




Nothing (Ethanol) 




X 


X 


© 



[0208] As is clear from TABLE 1 7, it is understood that the temporary hair color which comprises the copolymer is 
excellent in resistance to washing and is considerably improved in coloring retention as compared with the case that 
20 the copolymer is not comprised. 

Test Example 3-2 

[0209] A liquid acidic hair color was prepared according to the following prescription 3-2 and coloring retention and 
25 flaking were tested in the same way as the above-mentioned Test Example 3-1 . 

Prescription 3-2: 

[0210] 

30 





Copolymer 


2or3wt% 


35 


Acidic dye (Natrozole) 


1 


Ethanol 


20.7 or 19.7 




Benzyl alcohol 


6 




Isopropyl alcohol 


20 


40 


Lactic acid 


0.3 




Silicone KF-56 (manufactured by Shin-Etsu Chemical Co.. Ltd.) 


50 




Perfume 


q.s. 


45 


Antioxidant 


q.s. 



TABLE 18 



Copolymer 


Monomer (wt%) 


Coloring Retention 


Flaking 




A1/B1 


2wt% 


3wt% 


3 wt% 


3-1 


20/80 


A 


O 


© 


3-2 


33/67 


o 


® 


© 
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TABLE 18 (continued) 



Copolymer 


Monomer (wt%) 


Coloring Retention 


Flaking 




A1/B1 


2 wt% 


3 wt% 


3wt% 


3-3 


67/33 


o 


® 


© 


3-4 


83/17 

* 


o 


© 


© 


3-5 


96/4 


o 


© 


© 


3-6 


100/0 


A 


o 


A 


Nothing (Ethand) 




A 


A 


© 



[0211] As is dear from TABLE 18. it is understood that an excellent resistance to washing is exhibited and coloring 
1S retention is improved even in the case where the copolymer of the present invention is comprised into an acidic hair 
color. 

[021 2] Also, in the case where the percentage of Monomer (A) in the copolymer is too small or too large, resistance 
to washing becomes poor and coloring retention tends to be lowered. Accordingly, the percentage of Monomer (A) in 
the copolymer is preferably 25 to 99 wt% and, more preferably, 40 to 85 wt%. 

20 

Test Example 3-3 

[021 3] Next, by using the copolymer having a monomer composition of TABLE 21 , a temporary and acidic hair color 
were prepared according to the following prescriptions 3-1 and 3-2, respectively. These hair colors had been tested in 
25 the same way as Test Example 3-1. A compounding amount of each copolymer was 2 wt%. Also, in coloring retention 
test, smoothness and texture after applying the sample, washing with water and natural drying were evaluated accord- 
ing to the evaluation standard of the above-mentioned Test Example 1-3. 



TABLE 19 



Temporary hair color (prescription 3-1, copolymer 2 wt%) 


Copolymer 


Monomer(wt%) 


Coloring 
Retention 


Smoothness 


Flaking 




A2 


B1 


C* 








3-7 


67 


33 




O 


O 


© 


3-8 


50 


10 


40(C1) 


® 


® 


© 


3-9 


50 


10 


40(C2) 


© 


© 


© 


3-10 


50 


40 


10(C3) 


® 


© 


© 


3-11 


60 


35 


5(C4) 


® 


© 


© 


3-12 


50 




50(C2) 


O 


© 


© 


3-13 


25 




75(C4) 


A 


© 


© 



* The inside of ( ) represents Monomer (C) used. 



50 
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20 



25 



TABLE 20 



5 


Copolymer 


Monomer(wt%) 


Coloring 
Retention 


Smoothness 


Raking 






A2 


B1 


C* 








10 


&7 


67 


33 




o 


© 


© 


3-8 


50 


10 


40(C1) 


© 


® 


© 




3-9 


50 


10 


40(C2) 


® 


© 


© 




3-10 


50 


40 


10(C3) 


© 


© 


© 


15 


3-11 


60 


35 


5(C4) 


© 


© 


© 




3-12 


50 




50(C2) 


© 


© 


© 




3-13 


25 




75(C4) 


o 


© 


© 



• The inside of ( ) represents Monomer (C) used. 

r02l41 As is clear from TABLES 19 and 20. along with coloring retention of the hair color, feeling of use of hair after 
Ementoould be improved by introducing Monomer (C) into the copolymer. Although copolymer 3-12 and 3-13 
which werrconsisted of Monomers (A) and (C) were difficult to treat due to its stidoness. colonng retention and 

S^uSClntage of Monomer (C) in the composKon is preferably 1 wt% or more and. more pref • 
£5 5 SSmZmo Monomer (B) in the copolymer contributed to prevent stickiness of the ^^rd- 
SXtt Undated that me percentage of Monomer (B) is preferably 1 wt% or more and. more preferably. 10 wt% or 

more. 



30 



35 



40 



45 



50 
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Copolymer 


Monomer (wt%) 


Coloring Retention 


Texture 




A2 


B1 


C4 


D1 






3-11 


60 


35 


5 




® 


A 


3-14 


60 


35 


5 


10 


® 


© 


3-15 


60 


35 


5 


20 


o 


© 


3-16 


60 


35 


5 


50 


o 


© 


3-17 


60 


35 


5 


100 


X 


© 



rreiei As is clear from TABLE 21 . good texture and moist touch can be given to hair in the case where the copolymer 
En is ££5d Monomers (A to (D). Also, when a percentage of Monomer (D) is higher^oloring retention effect 
Ss to to lowered because hyd ophilic nature of the cross-linked coat becomes high. This tendency was the same for 
Ta^M ^ ^^"* percentage of Monomer (D) is 1 to 100 wt% and. preferably. 5 to 50 wt% wrth 
rp<«ect to a whole amount of Monomers (A) to (C) in the composition. 

oS? AsTeLned above, in the case where the cosmetics comprising the copolymer conta.nmg reactive alyl 
orouos along with a color material such as pigment or acidic dye. is applied on the hair and the cross-tintang reaction 
TeSi me cosmetic is excellent In water-repellent and resistance to washing and has no adhesion agamst the 
ob£ Z Tbe ^ntected. and retention of hair color is remarkably improved. Also feeling of use * not stiffened and no 
K^rTAlso. a/en in the case where the cosmetic of the present invention is applied as a make up cosmetic, the 

same effects can be exhibited and makeup retention is considerably improved. 

S] S^effect can be considered as follows. A cross-linked coat strongly coats the appl.ed portion .n network 
state with enveloping the coloring material such as pigment or acidic dye. Accordingly, a coat excellent .n water-repel- 
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lency and resistance to washing can be formed. 

roaiSl Therefore, the corrposition corrprising the copolymer containing reactive silyl groups and pigment and/or 
acidic dye is useful as a cosmetic and. in particular, as a hair color such as temporary or acidic hair color and a make 

IK^ref erred examples of the copolymer to be comprised to such cosmetics can include the copolymers shown 

^^a^^^Son of the copolymer, the percentage of Monomer (A) in the copolymer is preferably 
25 to 99 wt% and more preferably. 40 to 85 wt%. In the case where the percentage of Monomer (A) is too small water- 
f^lS^^istence to washtog may be low and improvement effect of make* retention may not be exhtated suf- 
SyTcTthe Jrt for cross-linking reaction is few. On the other hand, water-repellency and resistance to wash,ng 
!SKS»m Sect of makeup Mention tends to be lowered even in the case where the percentage of Monomer 
SfS^J AfcHaWng is easy to occur. Tnis can be considered that cross-linking reaction is not progressed neatly 
andaSel^^ 



5 0222] Monomer (B) adjusts the ratio of Monomer (A). Also, it contributes to water-repellency and mh.brts flaking. The 
oercentaae of Monomer (B) is 1 wt% or more and. preferably 10 wt% or more in the copolymer The percentages of 
otneSome" are decreased and the copolymer becomes to have poor solubility against alcohol type solve* in the 
clseXe Monomer (B) is too much. Therefore, the percentage of Monomer (B) in the copolymer is 75 wt% or less 

o iSrt^^r^has'a^loxane part. Accordingly. Monomer (C) can improve water-repellency and reastance to 
Sng of ?he^ossiked coat and make feeling of use smooth and favorable. Ateo. Monomer (C) can .nrubrtef lakmg. 
TScerrtage of Monomer (C) is 1 wt% or more and. preferably. 5 wt% or more in the copolymer of the P'^nven- 
£n H^ wL toe percentage of Monomer (C) is too large, the percentages of the other monomers become rel- 
ativej toTa^Tesfetarfce to washing tends to be poor. Therefore, the percentage of Monomer (C) .n the coporymer ,s 

* 5£? T SSTSS JSSSi Monomer (D) as a constitutive monomer is treated, good texture and 
moTst feeling of use can be given to hair. However, when the percentage of Monomer (D) is too large, vvater^epenenc^ 
Usance to washing and toe like become to be poor because hydrcphilic nature of toe coat becomes high dueto 
aS JTrto^ained in Monomer (D). The percentage of Monomer (D) is 1 to 100 wt% and. preferably. 5 to 50 wt% 

m with resoGCt to a whole amount of Monomers (A) to (C). 

Ssi «h a compounding amount of the copolymer is not restricted in particular, it .s preferabty 0 J to 1 0 wt% 
KoreTrSenjbly. iTs wl%. In the case where the compounding amount is too less, the suffraent effect can not 
be^SaTonetime treatment. On the contrary, applicability, spreadabilrty and the like become poor and f lakmg may 
nrrurinthecasev^erethecompourKlingamourrtistoomuch. . 

35 Si ^igm7nt and acidise, which are comprised into the cosmetic of the present invention ,s not restocted ,n 
nartinuiar as lona as those are generally compounded into cosmetics. 

fS "fSXS- dye. tospecJ. a legal color wNch is noticed on -Ministiia. Or^ance to ^etermme ,Ta, ^Cotor 
which is Usablefor Medicaments and the like" and allowed to use for color.ng medicaments. quasKirugs and cosmetics 
^dwSchls^ot shown harmful effect to the human body, can be used. For example. Red No 3 (ervthros^ Red No 

40 S Red No. 106 (acid red). Red No. 201 (lithol rubine B). Red No. 227 (fast acid magenta). Red No 230 

mSSEi YS). R* I No. 203 (2) (e/ythrosine YSK). Red No. 231 (phloxine BK) Red No 232 (rose beng* K) Red 
No. S^violamine R). Red No. 502 (ponceau 3R). Red No 503 (ponceau R) Red No 504 (pcnceau ,m .Red No 506 
ftastTed S) Yellow No. 202 (2) (uranine K). Yellow No. 4 (tartrate). Yellow No. 402 (polar yellow 5G) YeHow No. 403 
m nalhtool yeHow S) Yellow No. 406 (metanil yellow). Green No 3 (fast green FCF). Green No. 201 (aJ.zan.ne cya- 

« n ir n S?n SeTn No 204 (pyranine cone). Green No. 205 (light green SF yellowish). Green No. 401 (naphthol green 
TSZZm S Sutea gr Z B), Blue No 1 (brilliant Hue FCF). Blue No. 2 (indigo carmine). Blue No 202 (patent 
Hue NA)? Blue No. 205 (alfazurine FG). Brown No. 201 (resorcine brown). Purple No 401 (alizurol purple). Black No. 

401 (naphthol blue black), and the like can be used. 

r02281 Pigments used in the present invention include an organic, inorganic and lake pigments^ 

50 [0229] S of an organic pigment include, in addition to azo pigment, indigo pigment and phthalocyanine p.g- 
ment an oraanic dye such as p-carotene, carthamin or cochineal. 

S] Smple of an inorganic pigment include, in addition to a coloring pigment such as red iron ox.de. yellow iron 
S bla*Tn oxide, chromium oxide, ultramarine, iron blue and carbon black, an extender pgmerrt such as mica, 
tele or Si a wSe pigment such as titanium dioxide or zinc oxide, a pearl pigment such as titenium mica °r fish scale 
55 Ske anTa spedlic functional pigment such as boron nitride, a photochrome pigment, synthetic m«a or hybrrf fine 

{ST Exanple of a lake pigment include, in addition to a lake pigment such as Red Nos. 202. 204. 206. 207 or 220. 
a dye lake pigment such as aluminium lake. 
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[0232] Although a confounding amount of the copolymer in the cosmetic in accordance with the present invention is 
not restricted in particular, it is preferably 0.1 to 10 wt% and. more preferably. 1 to 5 wt%. In the case where the com- 
pounding amount is too less, the sufficient effect can not be obtained at one time treatment. On the contrary, applica- 
bility, spreadability and the like become poor and flaking may occur in the case where the compounding amount is too 
5 much. 

[0233] A compounding amount of the pigment and acidic dye can be properly determined according to the required 
colorability and is not restricted in particular. However, the compounding amount is usually 0.01 to 20 wt% and. prefer- 
ably. 0.1 to 10 wt%. Secondary adhesion is easy to occur in the case where the pigment or dye is too much. 
[0234] A cosmetic preparation in accordance with the present invention can be, for example, in addition to a hair color 
io such as color spray, color crayon or color mousse, a makeup cosmetic such as nail enamel, mascara or eye brow. 
[0235] The present inventors further studied about the effects in the case where the other film-forming ingredients 
were used in the cosmetic which was comprised the copolymer and pigment and/or acidic dye. As for a film-forming 
ingredient, siliconized pullulan (substitution degree 1.7, molecular weight of pullulan as a starting material about 
200,000) was used. 

75 

Example 3-4 

Prescription 3-3 (Temporary hair color): 
20 [0236] 



Copolymer 


5wt% 


Siliconized pullulan 


1 


Carbon black 


1 


Ethanol 


22.8 


Light isoparaff in 


70 


Silicone rubber 


0.2 


Perfume 


q.s. 


Antiseptic 


q.s. 



[0237] A temporary hair color was prepared according to the above-mentioned prescription 3-3. Also, a hair color, 
which comprised ethanol instead of siliconized pullulan, was prepared as a control. The test had been conducted in the 
following method by using each hair color as a sample. 

40 

(Coloring retention) 

[0238] Each sample was applied to white hair and the hair was left for 3 minutes. Then the hair was washed with water 
and dried naturally. Thereafter, the hair was washed with a commercially available shampoo and was dried naturally 
45 every day, and coloring retention alter 1 0 days was evaluated by visual inspection. Evaluation standard is as follows. 

© : Very good as compared with the control. 
O : Equal to or slightly good as compared with the control. 
a : Slightly inferior as compared with the control. 
so X : Inferior as compared with the control. 

(Smoothness) 

[0239] Smoothness at 1 st and 1 0th days of the above-mentioned coloring retention test was evaluated by touch. Eval- 
55 uation standard is as follows. 

® : Very good as compared with the control. 

O : Equal to or slightly good as compared with the control. 
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a : Slightly inferior as compared with the control. 
X : Inferior as compared with the control. 

(Flaking on repeated application) 

[0240] Flaking was evaluated in the same way as the method of the above-mentioned Test Example 1 -4. 



TABLE 22 



Copolymer 


Monomer (wt%) 


Coloring 
Retention 


Smoothness 


Raking on Repeated 
Application 




A2 


B1 


C* 


D1 




1st 


10th 




3-19 
3-20 
3-21 
3-22 
3-23 


60 
50 
50 
67 
50 


35 
40 
25 
37 


5(C3) 
10(C1) 
25(C2) 

50(C3) 


20 

• 
* 


© O O O O 


© 
© 
© 
© 
© 


© 
© 
© 
© 
© 


© 
© 
© 
© 
© 



[0241] As is clear from TABLE 22, in the case where siliconized pullulan was used together with the copolymer, the 
effect of coloring retention can be made equal to or better than the case where only the copolymer was used. Touch 
also can be made more smooth as compared with the case of using the copolymer only, and in particular, the effect with 
respect to the damaged hair is remarkable. These effects were maintained even when shampoo was repeated. Further, 
though flaking on repeated application may occur in the case where only the copolymer was used, K can be inhibited 
by using siliconized pullulan together with. Such effects were the same for the acidic hair color. 



TABLE 23 



Ingredient 


Amount 






Copolymer 3-19 


5 


5 


5 


2 


2 


1 


0.1 




Siliconized pullulan 


* 


0.1 


0.5 


0.5 


2 


5 


5 


5 


Coloring Retention 




o 


® 


® 


© 


o 




A 


Smoothness 


















1st day 




O 


© 


© 


© 


© 


® 


© 


10th day 




O 


® 


® 


© 


© 


® 


© 


Raking on Repeated 
Application 




© 


® 


© 


® 


© 


© 


© 



[0242] TABLE 23 shows the result that the test was conducted in the same way as Test Example 3-4 with changing 
the ratio of the copolymer and siliconized pullulan. The changing amount of the copolymer and pullulan was adjusted 
with ethanol. 

[0243] Coloring retention tends to be lowered in the case where the copolymer is not much. On the other hand, color- 
ing retention and smoothness are not sufficiently improved and flaking on repeated application may occur in the case 
where siliconized pullulan is not much. Accordingly, the ratio between the copolymer and siliconized pullulan is prefer- 
ably 100 : 1 and. more preferably, 50 : 1-1 : 1 by weight. 

[0244] As described in the above, by using the copolymer containing reactive silyt groups and the siliconized polysac- 
charide together with the pigment and/or acidic dye, the cosmetic that coloring retention and feel of use are extremely 
favorable and flaking on repeated application is not much, can be obtained. 

[0245] In the case where only the siliconized polysaccharide was used, coloring retention effect were low as com- 
pared with the case where only the copolymer was used. Therefore, it can be considered that these effects are 
improved by using the siliconized polysaccharide together with the copolymer because at the time of forming the cross- 
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linked coat the siliconized polysaccharide is included into the coat and the cross-linked coat and the siliconized polysac- 
charide are synergistically contributed. 

Examples 3-1 to 3-3 Color Spray 

roMfil The test had been conducted in the same manner as the above-mentioned Test Example 3-1 by using the color 
55 of ™S 5? Eve^rrSe had high resistance to washing to be exceilent in coloring retention as compared 
with Comparative Example 3-1 . 



10 



15 



20 



25 



TABLE 24 



Ingredient 


Example 3-1 


Example 3-2 


Example 3-3 


Comp. Ex. 3-1 


(1) Copolymer 3-4 


1 


3 


5 


• 


(2) PolyvinylpyrrolidoneArinyl acetate 
copolymer 






• 

1 

42 


5 

. 1 
42 
1 
1 

50 


(3) Black iron oxide 

(4) Ethanol 


1 

46 


1 

44 


(5) POE (40) hydrogenated castor oil 


1 


1 


1 


(6) Octyl palmitate 

(7) LPG (S.Skg/cm 2 at 20°C) 


1 

50 


1 

50 


1 

50 


(8) Perfume 


q.S. 


q.s. 


q.s. 


q.s. 


Coloring retention 


O 


® 


® 


X 



(Manufacturing Process) 

30 [02471 The ingredients (1) to (6) and (8) were stirred and mixed uniformly. Then the mixture and the ingredient (7) 
were filled into an aerosol container, successively to obtain a color spray. 
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Examples 3-4 to 3-6 Hair Mist 

[0248] The test had been conducted in the same manner as the above-mentioned Test Example 3-1 by using the hair 
mfste of SbS Every example had high resistance to washing to be excellent in coloring retenton as compared 
with Comparative Example 3-2. 
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TABLE 25 



45 



50 



55 




Ingredient 

(1) Copolymer 3-1 

(2) Polyvinylalcohol/<-> 
vinyl acetate copolymer 

(3) Carbon black 

(4) Ethanol 

(5) POE (9) laurylether 

(6) Dimethylpolysilaxane (5cps) 

(7) Perfume 
Coloring retention 



1 

96 
1 
1 

q.s. 
O 




1 

94 
1 
1 

q.s. 
O 



1 

92 

1 

1 

q.s. 
® 



1 

92 
1 
1 
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(Manufacturing Process) 

10249] The indents (1) to (7) were stirred and mbced uniformly. The mixture was filled into a container, thereby 
obtaining a hair mist. 

5 

Examples 3-7 to 3-9 Color Spray 

^^^^^^^^^^^ 

10 with Comparative Example 3-3. 



TABLE 26 



15 



20 



25 



30 



35 



40 



45 



50 



Ingredient 



Example 3-7 I Example 3-8 | Example 3-9 | Comp. Ex. 3-3 



(1) Copolymer 3-5 

(2) PolyvinylpyrrolidoneAflnyl acetate 
copolymer 

(3) Resorcine brown 

(4) Ethanol 

(5) Benzyl alcohol 

(6) Citric acid 



1 


3 T 


5 


* 1 








5 


1 


1 


1 


1 


48.2 


46.2 


44.2 


49.2 


5 


5 


5 


5 


0.3 


0.3 


0.3 


0.3 


1 


1 


1 


1 


0.5 


0.5 


0.5 . 


0.5 


3 


3 


3 


3 


I 40 


40 


I 40 


40 


q.s. 


q.s. 


q.s. 




I© 


I© 


I® 





loxane 

(9) Dimethyl polysilaxane (5cps) 

(10) LPG p.Skg/cm 2 at 20°C) 

(11) Perfume 
Coloring retention 



(Manufacturing Process) 

[0251] The ingredients (1) to (9) and (1 1) were stirred and mixed uniform., Then the mixture and the ingredient (10) 
were f illed into an aerosol container, successively to obtain a color spray. 

Example 3-10 Nail Enamel 

[0252, Nai.ename.swerepreparedaccx^ 
to 3-6. The prepared nail enamel was app bed on the , narts £?«£2« i wilhin 3 days in the case 

C o^TcSg was maintained in the case where the copolymer was compnsed. 

Prescription 3-4: 
[0253] 



55 



Nitrocellulose 


10wt% 


Alkyd resin 


10 
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(continued) 



Acetyltributyl citrate 


5 


Ethyl acetate 


10 


Butyl acetate 


5 


Copolymer 


5 


Ethanol 


55 


Rhodamine B 


q.s. 


Suspending agent 


q.s. 



(Manufacturing Process) 

15 [0254] Rhodamine B was added to a part ol alkyd resin and a part of acetyltributyl citrate andtte mixture , * a ^ u j'j' 
cientJy kneaded. The other ingredients were mixed and dissolved and the former mixture was added thereto. The na- 
ture was dispersed in uniform to obtain a nail enamel. 

so Example 3-11 Mascara 

r02551 Mascaras were prepared according to the following prescription 3-5 by using the above-mentioned Copoly- 
mm 3-1 to 3-6. Each of mascara was applied on the eyelashes and was washed with water after dryng. Thereafter, 
evelashes were washed with a commercially available detergent and dried repeatedly. 
* pSSl mI result, as shown in TABLE 27, crocking of color was clearly prevented and colonng retenton was 
improved by using the copolymer. 

Prescription 3-5: 

30 [02571 



35 



40 



45 



Black iron oxide 


10 wt% 


Solid paraffin 


5 


Lanolin wax 


5 


Light isoparaffin 


5 


Ethanol 


70 


Copolymer 


5 


Perfume 


q.s. 



(Manufacturing Process) 

[0258] Each ingredient was mixed successively and dispersed in uniform to obtain a mascara. 
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55 
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TABLE 27 



75 





Copolymer 


nnlrvtna Retention* 


5 


Copolymer 3-1 


o 




Copolymer 3-2 


® 




Copolymer 3-3 


© 


10 


Copolymer 3-4 


® 




Copolymer 3-5 


© 




Copolymer 3-6 


© 




Nothing (control) 


x 



* Evaluation standard of coloring retention: 
(§)••• Color was crocked by washing 5 times or more. 
O • • • Color was crocked by washing 3 times or more. 
X • • • Color was crocked by washing once. 
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25 



Examples 3-1 2 to 3-1 4 Color Spray 

[0259] The test had been conducted in the same manner as the above-mentioned Test Example 3-1 by using the color 
sprays of TABLE 28. Every example had high resistance to washing to be excellent in coloring retention as compared 
with Comparative Example 3-4. Also, feeling of use thereof was smooth. 



TABLE 28 



30 



35 



40 



45 



Ingredient 


Example 3-12 


Example 3-13 


Example 3-14 


Comp. Ex. 3-4 


(1) Copolymer 3-9 


1 






m 


(2) Copolymer 3-11 




1 




m 


(3) Copolymer 3-12 






1 


1 


(4) Polyvinylpyrrolidone/vinyl acetate 








copolymer 








1 


(5) Black iron oxide 


1 


1 


1 


♦ 

(6) Ethanol 


46 


46 


46 


46 


(7) POE (40) hydrogenated castor oil 


1 


1 


1 


1 


(8) Octyl palmitate 


1 


1 


1 


1 


(9) LPG p.Skg/m 2 at 20°C) 


50 


50 


50 


50 


(10) Perfume 


q.s. 


q.s. 


q.s. 


q.s. 


Coloring Retention 


© 


© 


© 


X 


Smoothness 


© 


© 


© 


X 



so (Manufacturing process) 

[0260] The ingredients (1) to (8) and (10) were stirred and mixed uniformly, "men the mixture and the ingredient (9) 
were filled into an aerosol container, successively, to obtain a color spray. 

55 Examples 3-15 to 3-17 Hair Mist 

[0261 ] The test had been conducted in the same manner as the above-mentioned Test Example 3-1 by using the hair 
mists of TABLE 29. Every example had high resistance to washing to be excellent in coloring retention as compared 



45 



EP0918069A1 

with Comparative Example 3-5. Also, feeling of use thereof was smooth. 

TABLE 29 



10 



15 



20 



Ingredient 
;i) Copolymer 3-8 

(2) Copolymer 3-9 

(3) Copolymer 3-13 

(4) Polyvinylalcohol vinyl acetate 
copolymer 

(5) Carbon Hack 

(6) Ethanol 

(7) POE (9) laurylether 

(8) Dimethylpolysiloxane (5cps) 

(9) Perfume 
Coloring Retention 
Smoothness 



Example 3-15 I 


Example 3-16 


Example 3-17 I 


Comp. Ex 3-5 


1 1 


- 


I 


m i 




1 


* i 


m \ 






1 


m | 








5 


1 


1 


1 


1 


96 


96 


96 


96 


1 


1 


1 


1 


1 


1 


1 


1 


q.s. 


[Or* 


I q.s. 


I q.s. 


® 


J® 


t® 


I * 


® 


® 


J® 


X 



25 (Manufacturing process) 

[0262] The ingredients (1) to (9) were 
obtaining a hair mist. 

30 Examples 3-18 to 3-20 Color Spray 



35 



40 



stirred and mixed in uniform. The mixture was filled into a container, thereby 



with Comparative Example 3-6. 



45 



50 



55 



Ingredient 



(1) Copolymer 3-11 

(2) Copolymer 3-13 

(3) Copolymer 3-14 

(4) Polyvinylpyrrolidone/vinyl acetate 
copolymer 

(5) Resorcine brown 

(6) Ethanol 

(7) Benzyl alcohol 

(8) Citric acid 

(9) POE (100) hydrogenated castor oil 

(10) Highly polymerized dimethyl- 
polysiloxane 

(11) Dimethyl polysiloxane (5cps) 

(12) LPG p.Skg/cm 2 at 20°C) 



TABLE 30 
Examples 18 | Example 



1 



3-19 I Example 3-20 



48.2 


48.2 


48.2 


5 


5 


5 


0.3 


0.3 


0.3 


1 


1 


1 


0.5 


0.5 


0.5 


3 


3 


3 


40 


I 40 


I 40 



Comp. Ex. 3-6 



48.2 



0.3 



0.5 



40 



46 



10 



15 



20 
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TABLE 30 (continued) 



Ingredient 


Example 3-18 


Example 3-19 


Example 3-20 


Comp. Ex 3-6 


(13) Perfume 


q.s. 


q.s. 


q.s. 


q.s. 


Coloring Retention 
Smoothness 


© 


© 

© 


© 

_® 


X 
X 



(Manufacturing Process) 
10264] TheingredientsO)^ 

were (lied into an aerosol container, successively to obtain a color spray. 
Example 3-21 Nail Enamel 

[0265, Na« enamels were prepared according tome K^n^^S 
ymers 3-1 1 . 1 2 and 1 4. The nail enamel was appl.ed on the ^ £eVvS v^in 3 days in the case where 

Sen Thereafter, the nan^e^ev^ j££ £ absoufely not observed tor 

rryTnT^^^ 

Prescription 3-6: 
[0266] 



25 



30 



35 



40 



Nitrocellulose 


10 wt% 


Alkyd resin 


10 


Acetyltriethyl citrate 


5 


Ethyl acetate 


10 


Butyl acetate 


5 


Copolymer 


5 


Ethanol 


55 


Rhodamine B 


q.s. 


Suspending agent 


q.s. 



(Manufacturing process) 

. — qHHqH ^ fl nart m aikvd resin and a part of acetyl triethyl citrate and the mixture was fully 

dispersed in uniform to obtain a nail enamel. 
Example 3-22 

50 ' i are *a oa tn i 26 were synthesized according to the following method tested in the same way as 

riltSZS"^ -ry copolymer had high Coring retention effect and favorabfe 
uTe S shwn in TABLE 31 . Also, flaking was not observed in every copolymer. 

55 Copolymer 3-24 

. _ _ . Mftnnmar m war * riissotved into 100ml of ethanol and the solution was 
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^ ftf rt ;„w The reaction mixture was cooled down to room temperature and 
to the sohrfon and the mixiure HZ E?S Z ethane, and the solution was added to 500m. of 
concentrated under a vacuum. The residue was a !^^™ 
n-hexane. The deposits were collected to obtain the aimed copolymer. 



s Copolymer 3-25 



I0.0g of Monomer A2. 2.0g of Monomer B1 . and 



[0270] in the simitar manner to Copolymer 3-24. except for using 
1 .og of Monomer D1 . the aimed copolymer was obtained. 

10 Copolymer 3-26 

m. mm mm. • mm-* m «. nm - *— >* 

0.5g of Monomer D1 . the aimed copolymer was obtained. 



15 



TABLE 31 



20 



25 



Iridic hair color (prescription 3-2, Copolymer 2 wt%) 




Copolymer 




3-24 
3-25 
3-26 



Monomer(wt%) 



67 
77 
49 



Example 3-23 Color Spray 
[0272] 



15 



D1 

33 
8 
2 



Coloring Retention 



O 
® 
® 




Smoothness 



Texture 



o 


© 


o 


® 


® 


© 



30 



35 



40 



45 



50 



Red iron oxide 


1 wt% 


Copolymer 3-19 


4 


Siliconized pullulan 


1 


Silicone rubber 


0.2 


Light isoparaff in 


70 


Ethanol 


23.8 


Perfume 




Antiseptic 


q.s. 



(Manufacturing Process) 
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Example 3-24 Nail Enamel 
[0275] 

5 



Pigment 


2wt% 


Copolymer 3-22 


7 


Siliconized pullulan 


0.5 


Light isoparaffin 


45 


Ethanol 


45.5 


Perfume 


q.s. 


Antiseptic 


q.s. 



20 



25 



(Manufacturing Process) 

[0276] After siliconized pullulan was dissolved into light isoparaffin, the ethanol solution of Copolymer 3-22 and the 
other ingredients were added to the former solution, thereby obtaining a nail enamel. 

[0277] The nail enamel had favorable coloring retention and feeling of use and inhibited flaking on repeated applica- 
tion as compared with the nail enamel that siliconized pullulan was not comprised. 

Example 3-25 Oily Water-Proof Mascara 

[0278] 



so 



35 



40 



45 



Iron oxide 


10wt% 


Copolymer 3-20 


2 


Siliconized pullulan 


2 


Light isoparaffin 


50 


Ethanol 


20 


Solid paraffin 


5 


Lanolin wax 


5 


Glycerine 


6 


Perfume 


q.s. 


Antioxidant 


q.s. 



(Manufacturing Process) 

so [0279] After siliconized pullulan, solid paraffin and lanolin wax were dissolved into light isoparaffin, the ethanol solu- 
tion of Copolymer 3-20 and the glycerine dispersion of iron oxide was added to the former mixture to obtain a mascara. 
[0280] The mascara had favorable coloring retention and feeling of use and inhibited flaking on repeated application 
as compared with the mascara that siliconized pullulan was not comprised. 

55 < Cosmetic Packs) 

[0281 ] Presently, various packs (masks) which express removal action to wastes of sebum, old horny layer, dirt or the 
like have been developed in the field of cosmetics. 
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[02821 Such cosmetic pack is classified broadly into: a peel-off type which is a paste or jelly and used by peeling oft 
««2 formed after applying and drying; a type which is removed with wiping or washdown after applying; a type that a 
LTcSton to a srLsu^as nonwoven fabric sheet and the sheet is peefcdoff afterpatchmg; or me 

Ute Acosmltic pacK which mainly aims skin cleaning action is almost the peel-off type or paterwng type. 
s 102831 In these cosmetic packs, in addition to skin-deaning action, slrippability that a pack coat is peeled off com- 
Sf vviti^Te^rS onEdn. is required. Also, in the peel-off type pack, facflrty for stretching the cosmetic pack 

55 Sta |^^fpS h rch a SSlsfy the consumer in t«s respect had no, been stained yet. Name,, 
KcosnSna'«£ ofpeel-off type or patching type, there is a limit of its adhes*en*s to the sk,n and removal act.v- 

io itv to wastes of sebum or old horny layer, because they have necessity to be peeled off in later. 

Tom Therefore, the present inventors studied about the effects in the case where the copolymer contam.ng reactive 
silyl groups was comprised into such peel-off type cosmetic pack, 

Test Example 4-1 

15 

i) Synthesis of Copolymer 
Copolymer 4-1 

*, ro2861 12 0o of 3-methacryloxypropyltrimethoxysilane (Monomer A1) and 8.0g of methyl methacrylate (Monomer B1) 
^LlSToTm. ofXoiand the solution was stirred with heating under nitrogen gas stream for 1 hour at 
70'C 0 05g of potassium persultate was added to the solution and the mixture was reacted over night The reaction 
mixtore w2 c3d otwn to room temperature and concerned under a vacuum. The residue was d^vedjrrtoJOml 
ol S aStt,e mixture was added to 500ml of n-hexane. The deposits were collected to obtam the a,med copoly- 

25 lufflTl In the NMR spectral data (solvent CDCI 3 or DMSO-d 6 ) of the resulting copolymer, a peak of hydrogen atom of 
ffi der S from tSe monome* used as starfng materials that the peak should be observed in 6-7 ppm or nea, 
was not obsenred. As a result, generation of copolymer was confirmed. Also, in the present .nvention. generation of the 
other copolymers were confirmed in the similar manner. 
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35 



40 



Copolymer 4-2 

[0288] In the similar manner to the synthesis of Copolymer 1 . except for using 1 0.Og of Monomer A1 . 2^g of Monomer 
B1 and 8.0g of 3-methacryloxypropyl(trimethylsiloxy) silane (Monomer C3). the aimed copolymer was obtained. 

Copolymer 4-3 

[02891 In the similar manner to the synthesis of Copolymer 1, except for using 12.0grfMonomerA1.^0g of Monomer 
B1 and 3.0g of 3.methacryloxypropyldimethyl-polysiloxane (Monomer C1). the aimed copolymer was obtained. 

Copolymer 4-4 

[0290] In the similar manner to the synthesis of Copolymer 1 , except for using 1 2.0g of Monomer A1 , 7.0g of Monomer 
B1 and 1 .0g of Monomer C2, the aimed copolymer was obtained. 



45 



ii) Preparation of Sample 
Oil phase (first agent): 
so [0291] 





Polyvinyl acetate 


15wt% 


55 


Polyvinyl alcohol 


10 




Sorbitol 


5 



50 
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(continued) 



10 



15 



PEG 400 


5 


Liquid isoparaff in 


2 


Squalane 


2 


POE sorbitan monostearate 


1 


Ethanol 


10 


Copolymer 


10 


Water phase (second agent): 




Titanium dioxide 


5 


Talc 


.10 


Purified water 


25 



(Manufacturing Process) 

■ 

ri«K»i Th« first and second agents were prepared by sufficiently mixing components of oil phase and water phase 

(Where,n - 35 * ^ ^ ^ 

prepared. 

iiQ Test Method 

25 rnwtt Th 6 f irst and second agents were mixed just before the test. The mixture was applied on the face. After drying 
H.yTe 3 SSZEZZ peeled off 20 of profession* panel evaluated with feelings with reject to app lc a- 
SKnpp^Hy. «autrength and sWn-cleaning effect at this time. Evaluation standard was as follows. 

30 © : 1 5 or more answered favorable. 
O : 10 to 14 answered favorable. 
a : 5 to 9 answered favorable. 
X : 4 or less answered favorable. 
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TABLE 32 



40 



45 



50 



Copolymer (constitutive 
monomer) 

No copolymer (control) 
Copolymer 4-1 (A1-B1) 
Copolymer 4-2 (A1-B1-C3) 
Copolymer 4-3 (A1-B1-C1) 
Copolymer 4-4 (A1 -B1 -C2) 



Applicability 


Strippability 


Coat Strength 


A 


A 






o 


© 


© 


@ 


© 


o 


© 


© 


o 


© 


© 



Cleaning Effect 

© 
© 
© 
© 



ro2941 As is clear from TABLE 32. the cosmetic pack comprising any of Copolymers 1 to 4 having Monomers (A)and 
S a £SJTe monomer had extremely high coat strength and skin-cleaning effect and was ; excel** hr, s^pa- 
E?«« ™«arcd with the case that these copolymers were not comprised. In particular, appl.cab.lrty and stnppab Irty 
^SSS^SSL * coat S and skin-deaning effect, in the case where the copofymer having 
M^omerMA) to (C) was comprised. Also, a coat of the pack became f lexrtxe to be improved rts f rtness tedmg when 
the copolymer has Monomer (C). 
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10 



15 



20 



TABLE 33 




Monomer composition of 
copolymer <A1)/(B1)(wt%) 


Coat Strength 


Cleaning Effect 


10/90 


A 


A 


25/75 


0 


o 


40/60 


© 


© 


60/40 


© 


© 


85/15 


® 


© 


96/4 


o 


o 


100/0 







,02951 M l£33sho««»>« i dt<^»lhe!«^»'^** w »^W«^ 

ss ^'^sxsssssz seek**- — - •«-—•• « ■f> - 

of Monomer (A) in the copolymer is 25 to 99 wt% and. preferably. 40 to 85 wt%. 



25 



30 



35 



Monomer Composition of Copoly- 
mer (A1V(B1)/(C3) (wt%) 

60/40/0 

60/35/5 

60/25/15 

50/10/40 




A 

o 
® 
© 



o 
© 
© 
© 



© 
© 
© 
© 



- . • ■ # ~ m tari k <»a usability such as applicability or strippability can be improved without a toss of sWn- 
pSgl^Mc^mer (C) in the copolymer is 1 wt% or more and. preferab. y. 5 wt% or more. 



40 



55 





Amount of Copolymer 


Applicability 


Strippability 


Coat Strength 


Cleaning Effect 




1 wt% 


A 


A 


A 


A 


45 


5 


o 


o 


o 


o 




10 


© 


© 


© 


© 




20 


© 


© 


© 


© 


50 


50 


© 


© 


© 


© 



T4RI c as shows the result in the case where the amount of the copolymer is changed in the cosmetic pack 

Sear from TABLE 35. skin-cleaning effect is not exhibited sufficiently and appli^i^ti^^and 
KL2h are also deteriorated in the case where the amount of the copolymer in the cosmetic pack .s too less. On 

~ecS^ 

+ 
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amount of the copolymer in the cosmetic pack is 5 to 50 wt% and. preferably. 10 to 20 wW, 
nwnm As mentioned above when the copolymer containing reactive silyl groups is comprised into the cosmetic pack. 
SnTa c^Z^Z ^nWng witoSyzing the copolymer on tine skin is peeled of. from the skin after drying. 
^eSS22 oTSum. oS horn/Eyer and dirt of the skin are completely removed wito the P^«"* 
!ng of«efe favorable, can be worked. Also, this pa* coat is ham to be torn on peeling, and can be peeled off com- 

mni It is considered that such effect can be obtained because due to hydrolyzing after applying the «snwticpack 
ctato hv rmss-linkinci on the applied portion to form the strong pack coat. 

JS? SSele cWner to be comprised to the cosmetic pack in the present invention, the copol- 

vmor chrrwn hv Formula (IX) can be mentioned above. , 

aw2« composition of the copolymer, the percentage of Monomer (A) in the P«M» 
£to99 WW, and more prderably, 40 to 85 wt%. In the case where the percentage of Monomer (A) b too small, skin- 
deaning^ ZrtL suLenfly. since the part for cross-linking reactton is few. On the other hand, sk-^clean- 
KSS "lib. deteriorated in the case where the percentage of Monomer (A) is too large, ft can beoonsdered 
Z SsVresult that cross-linking reaction is not progressed neatly and a large amount of the unreactad part .s 
!££d « thTcnT-lin^ccJ^er because the part for cross-linking reaction is too much to be dose. AJso. flex- 
ibility of the cross-linked coat may be deteriorated to be inferior in usability. M «n„ moBt t*\ and rci 
NflMl Monomer (B) adjusts the ratio of Monomer (A). Also, since the copolymer consists of Monomers (A) tmd 
EL JSessto be drfficult to use. Monomer (B) can inhibit such stickiness and adjust the nature of the coat The 
SSJSSSS^IKS^ 1 ** ormore and. more preferabfy. 15 wf* or more in the copolymer ft, toe 
Sse wSre Z percentage of Monomer (B) is too large, the percentages of the other monomers are deceased ant I tine 
53SS to have poor solubility against alcohol type solvents. Therefore, the percentage of Monomer (B) .8 
nmfprAhiv 75 wt% or less and, more preferably, 60 wt% or less. 

EST MonomerTo has a siloxane part and gives the coat plasticrty. Also. Monomer <C) contobutes to *pMtf* 
Sty " the coa strippability or the like. The percentage of Monomer (C) is preferably 1 wt% or more and. more 
oSeX r 5 f morSn the copolymer of the present invention. However, when the percer^of^nonw(C),s 
too laC'theTrcentages of the cW monomers become relatively small and s^l^geff^tends to be deten- 
omtorf Therefore the Dercentage of Monomer (C) is 74 wt% or less and. preferably. 60 wt% or less. 
SSn the present invention, a concentration of the copolymer is not restricted in particular 

2er a cc-ncSon of the copolymer in the final composftion is preferably 5 to 50 wt% and more preferably. 1 0 

srs *• a ^ um is *» iwie - ,he ***** ™ not * obtained -f n contrary " app,,ca ' 

hiliw feelina of use and the like may become inferior in the case where the amount is too much. 
mm A mZf for pack in accordance wfth the present invention is characterized in that the cosmetic pack :m 
Sana IT the present invention is hydrolyzed on the skin to cross-link molecules of the copolymer and then toe 
SSS Tfe pXoff after drying ^method for drying, natural drying may be usuallyavaMxe Though a 
^SSS^La is described in the foregoing, ft is preferable that the copolymer ,s mixed wrth water, acd or 
alkali and the mixture is immediately applied, in view of strippability. 

Si | A £*n* example of toe cosmetic pack of the present invention can be a cosmetic pa* consisting ofpftiral 
Si ExSes of such cosmetic pack indude a two-agents type cosmetic pack consisting of the first agent which ,s 
a composition containing the copdymer and the second agent which is an aqueous composrhoncorrta,^ 
f™S a methodfor treating the cosmetic pack, it is preferable to mix the first and the second agents in advance 
1" a ely M ££7J! to pee. off toe pad, after applying and drying. Strippability is favorable in the case 
XreJuch ^agents type cosmetic pack is used. Needless to say, it is possible to mix an optional composition 
. SudingtoeTJaSeSnd agents intoe present invention. Also, a final mixture of such the plural-agents type cos- 
rrurfir nack is within the category of the present invention. 

Si ^eC oftoe cosmetic pack of the present invention is called as peel^ff type or patching type whichis 
2 off afte^ng The preparation form can be various formulations such as solubilization type, dispersion type 

orer^ 

> M n be made bvamlying the cosmetic pack on the sheet of nonwoven fabric or toe like. 

SlO] The ingredients that are generally comprised into cosmetic packs or the other cosmetics can be com- 
nrteed irtotoe cosmetic pack of the present invention as long as the effect of the present invention is not spoited.For 
exa™? i ESS ^ ^riactants. pH adjusters, antiseptics, antioxkfants. cheating agents, 
Stents, oily components, highly polymerized compounds, humectants. powders, colonng matters and the 

s like druos such as whitening agents or germicidal agents can be used. ^„#^,„ rf K n 

[Si] in particular, plasticity or strippability of the coat can be improved by an oily component, siftcone rubber or the 
other polymers, or day mineral. Also, strippability can be improved by the powder. 
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< Application for Other Materials To Be Treated) 

F03121 The copolymer of the present invention has an excellent coat-forming property and resistance to washing. 
Accordingly, the present inventors studied about the effect with respect to the material except for the hair or skin, e.g., 
fiber, paper, glass and the like. 

Test Example 5-1 

[031 3] First, the test was conducted according to the following method so as to investigate the effect to fiber. 
(Water-repellency) 

[03141 5% ethanol solution of each copolymer was sprayed on a cotton shirt and the shirt was dried rurally. A few 
drops of water were dropped onto the shirt and its water-repellency was evaluated with visual sensation. Also, aset of 
washing the shirt with a washing machine by using a commercially available household detergent and drying naturally 
was repeated 10 times. Thereafter, water-repellency was evaluated in the same way as mentioned above. 



30 



Evaluation standard 

20 [0315] 

® : Extremely favorable 
O :FavoraWe t 
a : Slightly unfavorable 
25 X : Unfavorable 

(Smoothness) 

[0316] 2g of 5% ethanol solution of each copolymer was applied on 10g of a sheet of cotton fabric and dried naturally. 
Smoothness of this fabric had been evaluated by 20 of professional panel with touch. 

Evaluation standard 
[0317] 

@ : 15 or more answered favorable. 
O : 1 0 to 1 4 answered favorable, 
a : 5 to 9 answered favorable. 
X : 4 or less answered favorable. 

(Suitability for sizing) 

[0318] 5% ethanol solution of the tested copolymer was sprayed on a cotton shirt and was hardened by ironing with 
a steam iron The state of shirt immediately after ironing has been evaluated with touch. Further, suitability for 10 times 
45 of sizing after washing and drying in the similar manner to the water-repellency test mentioned above. 

Evaluation standard 
[0319] 
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© : Extremely favorable. 
O : Favorable. 
a : Slightly unfavorable. 
X : Unfavorable. 

(Crease-smoothing property/crease resistance) 

[0320] In the similar manner to the above-mentioned suitability for sizing test the states of crease after ironing and 
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10 times of washing and drying were judged with visual sensation and thereby crease-smoothing property/crease 
resistance was evaluated. 



10 



15 



20 



25 



Evaluation standard 
[0321] 

© : Extremely favorable. 
O : Favorable. 
a : Slightly unfavorable. 
X : Unfavorable. 



(Unsusceptibility to fouling) 

[0322] A drop of coffee was dropped onto the shirt that was treated in the same way as the J*" 
Thereby, unsusceptibility to fouling was evaluated. 



Evaluation standard 

[0323] 

© : Extremely favorable 
O iFavorable 
a : Slightly unfavorable 
X : Unfavorable 



(Texture) 

so [0324] 2g of 5% ethanol solution of each copolymer was applied on 10g of a sheet of cotton fabric and dried naturally. 
Texture of this fabric had been evaluated by 20 of professional panel with touch. 

Evaluation standard 
[03251 



35 



40 



© : 15 or more answered favorable. 
O : 10 to 14 answered favorable. 
a : 5 to 9 answered favorable. 
X : 4 or less answered favorable. 



TABLE 36 



45 



50 



55 



Copolymer 


Monomer (wt%) 


Water-repellency 


Unsusceptibility 
to Fouling 


Smoothness 




A2 


B1 


just after treatment 


after washing 






~Tl 
5-2 
5-3 
5-4 
5-5 
5-6 


20 
33 
50 
67 
83 
100 


80 
67 
50 
33 
17 
0 


O 
O 
O 
O 
O 

A 


X 

o 

O 
O 

A 

X 


o O O O O < 


A 
A 
A 
A 
A 

X 


Untreated 






X 


X 


X 


X 
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ro3261 As is clear from TABLE 36. the cross-linked coat formed by the copolymer consisting of Monomers (A) and (B) 
cSd oroide favorable water-repellency and unsusceptibility to fouling. Resistance to washing was not suffictenjy 
Z te^rTretention oTrts effect in the case where Monomer (A) in the copolymer was too less. On the con- 
S w^ to washing and unsusceptibility to fouling tends to be detertoraled in »e case where 

is preferably 25 to 85 wt% and, more preferably. 40 to 75 wt% ,n the copolymer. 
[0327] Next the copolymer having Monomers (C) and (D) along with Monomers (A) and (B) was tested. 



10 



15 



20 



25 



30 



35 



Copolymer 



Monomer (wt%) 



TABLE 37 
Water-repellency 





A2 


B1 


C2 


just after treatment 


after washing 


5-7 


~~To 


~40 


~50 


O 


X 


5-8 


20 


40 


40 


0 


X 


5-9 


45 


50 


5 


© 


© 


5-10 


50 


25 


25 


© 


© 


5-11 


50 


10 


40 


© 


■ © 


5-12 


55.6 


33.3 


11.1 


© 


© 


5-13 


60 


35 


5 


© 


© 


5-14 


71.4 


14.3 


14.3 


© 


© 


5-15 


85 


10 


5 


O 


A 



Unsusceptibility 
to Fouling 



O 
© 
© 
© 
© 
© 
© 
© 

o 



Smoothness 



® 

© 

© 

© 

© 

© 

© 

© 

© 



rimai As is clear from TABLES 36 and 37. in the case where the copolymer consisting of Monomers (A)to (C) are 
So w^eTeeS. resistance to washing and unsusceptibility to fouling can be considerably .mproved asoom- 
nY«po £2 consisting of Monomers (A) and (B). Also, the result of the treated I sh,rts was very smcxrth to 
be >" order to obtain such effects, the percentage of Monomer (C) in the copolymer ,s 1 wt% or 

SrS^5 5 1 S^of Monomers (A) and (Cj has stiddness. As for Monomer B. H was indeed that a 
Sce« (B) inhibtted\tickiness caused by Monomer (C) tc • 9-e an^derate nature to the coat. The per- 
centage of Monomer (B) in the copolymer is 5 wt% or more and. preferably. 10 wt% or more. 



40 



45 



50 



Copolymer 



5-16 
5-17 
5-18 
5-19 
The inside 



Monomer (wt%) 



A2 


B1 


C* 


50 


10 


40(C1) 


60 


35 


5(C3) 


60 


35 


5(C4) 


50 


25 


25(C4) 



just after treatment 
© 
® 
© 

® 

of ( ) represents Monomer (C) used. 



TABLE 38 
Water-repellency 



after washing 

~@ 

© 
© 
O 



Unsusceptibility 
to Fouling 



© 
® 
© 
® 



Smoothness 



® 
© 
© 
© 



[0330] As is clear from TABLE 38. even when Monomer (C) in the copolymer was Monomer CI . C3 or C4. the same 
effect could be obtained in the case where Monomer (C) is Monomer C2. 
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TABLE 39 



10 



is 



Copolymer 



Monomer {parts by weight) 

C4 





A1 


B1 


C3 


*17 


60 


35 


5 


5-18 


60 


35 


• 


5-20 


60 


35 


5 


5-21 


60 


35 


■ 


5-22 


60 


35 


* 


5-23 


60 


35 


* 


5-24 


60 


35 





5 
5 
5 
5 



D1 



10 
10 
20 
50 
100 



Water-repellency 



just after treatment 
© 



® 
® 
® 
O 

A 



after washing 

® 
® 



® 

o 
o 
o 

x 



Texture 

A 
A 



® 
© 
® 
© 
© 



20 



i tadi c qq th« rrrv«-iinked coat of the copolymer consisting of Monomers (A) to (D) can gives 
to (C) in the copolymer. 



25 




30 



35 



5-21 



Untreated 



Suitability for Sizing 
(just after treatment) 
(after washing) 



® 
® 



© 
© 



© 
© 



© 
O 



© 
O 



X 
X 



Crease-smoothing property/crease resistance 




AO 



. , tad. c An thfl <rass-linked coat of the copolymer in accordance with the present invention 



TABLE 41 



45 



50 



Water-repellency Oust after 
treatment) 

Unsusceptibility to Fouling 







Copolymer 






5-10 


5-16 


507 


5-19 


5-21 


~® 


® 


® 


© 


® 


® 


® 


© 


@ 


® 



Untreated 
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TABLE 42 





Copolymer 


Untreated 




5-10 


5-16 


5-17 


5-19 


5-21 




Angle of contact 


96.0 


96.4 


92.0 


97.0 


94.6 


9.7 


Angle of inclination 


13.0 


11.0 


14.2 


15.0 


13.8 


* 



Impossible to measure because waterdrop was remained. 



[0334] TABLE 42 is the result when hydrophobic degree of glass is investigated by using a glass plate m the place of 
a cotton shirt and by treating in the similar manner to the above-mentioned water-repellency test Hydrophobic degree 
was evaluated by the angles of contact and inclination with respect to water. A drop of water was dropped onto a glass 
and the angle of contact was measured. Also, a glass was gradually inclined and the angle at just when the waterdrop 
started to move was measured as the angle of inclination. The larger the angle of contact is and the smaller the angle 

of inclination is, the larger hydrophobic degree can be evaluated. 

[03351 As a result, the glass plate treated with the copolymer in accordance with the present invention has very large 
anole of contact to water as compared with the untreated glass plate. On the other hand, the angle of inclination rs too 
small. Accordingly, it was indicated that the copolymer of the present invention can gives the glass plate very high 

Iu2 h * C rSntioned above, the copolymer of the present invention formed the cross-linked coat which was excellent 
in water-repellency and unsusceptibility to fouling by cross-linking reaction on the treated material. Also, the coat is very 
hard to be removed even with water or detergent to these effects exhibit continuously. Accordingly, the copolymer can 
be used as a water-repellent or a stain proofing agent for various materials. Also, the copolymer of the present invention 
is preferable as a treatment for fiber such as water-repellent for fiber, size tor fiber or crease-resistant agent because 
the cross-linked coat causes very few flaking and when the copolymer is applied to a treatment tor fiber, the cross-linked 
coat has suitability for sizing, crease-resistance, and very excellent feeling of use. 

[0337] A preferable example of the copolymer used for such water-repellent or treatment for f ber can be shown by 

Sn* Asa monomer composition of the copolymer, the percentage of Monomer (A) in the copolymer is preferably 
25 to 85 wt% and. more preferably 40 to 75 wt%. In the case where the percentage of Monomer (A) is too small, the 
effect such as water-repellency or resistance to washing may not be sufficiently exhibited since the part for the cross- 
link™ reaction is few. On the contrary, water-repellency or resistance to washing tends to be detenorated in the case 
where the percentage of Monomer (A) is too large. It can be considered that this is the result that cross-linking reaction 
is not progressed neatly and a large amount of the unreacted part is remained on the cross-linked copolymer because 
the part for cross-linking reaction is too much to be close. Also, feeling of use may be worse and flaking may be caused. 
[0339] Monomer (B) contributes to water-repellency of the cross-linked coat. Also. Monomer (B) inhibits flaking and 
stickiness caused by Monomer (C) to adjust the nature of the cross-linked coat. The percentage of Monomer (B) is 5 
wt% or more and. preferably. 1 0 wt% or more in the copolymer. The percentages of other monomers are decreased and 
the copolymer becomes to have poor solubility against alcohol type solvent in the case where the percentage of Mon- 
omer (B) is too large. Therefore, the percentage of Monomer (B) is 75 wt% or less and. preferably, 60 wt% or less. 
[0340 Monomer (C) has a siloxane part. Accordingly. Monomer (C) can remarkably improve water-repel ency of the 
cross-linked coat and can giving fiber smoothness to make the resuft favorable. Monomer (C) also inhibits flaking. The 
percentage of Monomer (C) is 1 wt% or more and. preferably. 5 wt% or more in the copolymer of the present invention. 
However when the percentage of Monomer (C) is too large, the percentages of the other monomers become relatvely 
small and resistance to washing tends to be poor. Therefore, the percentage of Monomer (C) is 70 wt% or less and. 
preferably, 60 wt% or less. ... , . 

[0341 1 Also when the copolymer, which comprises Monomer (D) together with Monomers (A) to (C) as constitutive 
monomers is' treated, smoothness and good texture can be given to fiber and moist feeling of use can be obtained. 
However in the case where Monomer (D) is too muck water-repellency. resistance to washing and the like are infenor 
because'hydrophilic nature of the coating become high by amine portion contained in Monomer (D). The percentage of 
Monomer (D) is 1 to 100 wt% and. preferably. 5 to 50 wt% with respect to a whole amount of Monomers (A) to (C). 
[0342] Although a concentration of the copolymer is not restricted in particular, it is preferably 0. 1 to 10 wt% and. 
more preferably, 1 to 5 wt%. In the case where the amount of the copolymer is too little, the sufficient effect can not be 
obtained at once treatment. On the contrary, applicability, spreadability. feeling of use and the like become infenor and 
flaking may be caused in the case where the amount is too much. 
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,««<n xha nthsr inoredients can be comprised into the water-r epellent or treatment for fiber of the presort invention 
[0343] The «*»»^*« « IVwesent invention is not spoiled. Also, it is possible to form a colored coat having 

5;r P SSsSorin7of fte material to be treated when an uKraviolet absorber is compnsed .here.. 

. c w tha mataria , t0 be treated with the water-repellent and treatment for fiber of Ihe present .nventon fibrous 

5 ^^C35^"3f- single f *er. spun yam. random fiber, fabric and a fine, product «e p«He^ 
%5£«l!£ woduct can be for example, shoes, an umbrella, a hat or cap. a ski suit, a shirt or a carpet. In the present 
™2n 2 fiSSenal^Sdes leather, the other fibrous materials and products thereof such as fiber of 
£27 £ SucT Z Stion to the fibrous material, it is possible to treat the other materials such as glass 

„ 2iX prSSeTpla.es or mete, products, mat water-repellency and unsusceptfoility to fouling are reared 

!2 as a method for applying the water-repellent and treatment for fiber of the present invention, known method* 
IT^PP^ ^ roJ S mettKxi cx spray method, may be used. Of course, instruments such as brush or comb 

, 5 SS "Se^n^^tSS method in ft. present invertion can be. for example. *e method™ Je 
i ° 1 1 ' ,er nsdinned into or sprayed with a solution of the.copolymer of the present invention and then fte 
"TS £ iSl^i Sl^ or with heating. Also, in clothes such as a shirt, a method that the 
STn S55-« S ** bLe froning and ften the doth is pressed by iron or steam iron, is 

a, [OwTLtly. a synthetic example of the copolymer in accordance with the present invention is described. 
Synthetic Examples 1 to 24 

103481 In order that each of Monomers (A) to (D) has a ratio described in TABLE 43. the mixture of the w«m 
*L JLSTEte n3 of ethanol with the preparation amount The solution was heated wrth st.rr.ng under nitrogen 
25 ^tT^ltT^7X^ P^ulfate was added to the solution and the mixture was reacted 
ESTlE . » waTcoolS dcaw, to'mom temperature arxl concentratec .under a = Ther^e 
wi dissolved into 1 0ml of ethanol and the solution was added to 500ml of n-hexane. The deposrts were collected to 
give the aimed copolymer 
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Preparation Amount (g) 


Yield (%) 


| Synthetic Examples | 




Monomer (parts oy weigrnj | 




A2 I 


B1 I C 


i1 C2 J 


C3 1 


C4l 


D1 | 






1 1 
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I ^| 








20 


97.5 
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1 ! 


2 








16 


96.9 
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20 


98.5 
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14 


100.0 
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* jj 
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99.0 


10 


12 
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20 


97.0 


11 
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10 
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20 
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20 


99.0 


12 
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20 


97.5. 


13 
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12 
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98.5 


14 
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94.5 


15 
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TABLE 43 (continued) 





Synthetic examples 


Monomer (parts by weight) 


Preparation Amount (g) 


Yield (%) 






A2 


B1 


C1 


C2 


C3 


C4 


Ul 






5 


17 


12 


7~ 


* 


• 


1 


2 




20 " 


97X) 




18 


12 


7 




* 




1 


2 


20 


99.5 




19 


12 


7 








1 


4 


22 


90.9 




20 


12 


2 








6 


2 


22 


91.4 


10 


21 


12 


2 


• 




• 


6 


4 


24 


96.7 




22 


12 


4 






m 


4 


2 


22 


90.0 




23 


12 


4 








4 


4 


24 


91.3 


15 


24 


4 


8 


* 


8 


m 






20 


91.0 



r«o-.«i r* iln s each show NMR soectral data of the copolymer that was obtained by Synthetic Examples 6, 10. 
S ZnSSSZ* (sotverrtdDCb or DMSO-d,) of the resulting 0°^. *a peak 

f TZcZiZ ^nZ monomer used as a starting material, that the peak should be observed 

" ° ^S^Z^ ^T* result, general of the copolymer was contirmed. Aso. in the present 
invention, generation of the other copolymers was confirmed in the similar manner. 



Synthetic Example 25 
Synthetic Example 26 

and was concentrated under a vacuum. The residue was dissolved into 10ml of ethanol and the solu- 

tTwX^iTo^ 

Synthetic Example 27 

[0352] 18.959 (yield 94.8%) of the aimed copolymer was obtained by the same process as in Synthetic Example 25. 
except for using 10.00g of Monomer A1 and 10.00g of Monomer B1. 

45 Claims 

1 . A composition comprising a copolymer containing silyl groups wherein each silyl groups has at least one reactive 
functional group bonded thereto. 

2. A composition according to claim 1. wherein said copolymer comprises, as one of constitutive monomers. Mono- 
mer (A) shown by the following Formula (I): 
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Formula (I) 

Ri 

lfcC=C 
C=0 

A 
L 

Rs-Si-Rs 

L 

3. A composition according to claim 1 or 2. wherein said copolymer further comprises, as one of constitutive mono- 
mers, Monomer (B) shown by the following Formula (II): 

Formula (II) 

Rfi 

HaC=i 

A 

wherein R, is a hydrogen atom or methyl group; and R 7 is an aJkyl group having 1-18 carbon atoms. 

4. A composition as in any of claims 1 to 3. wherein said copolymer further comprises, as one of constitutive mono- 
mers. Monomer (C) shown by the following Formula (III): 

Formula (III) 

R» 
HiC=i 

i=o 

A 
k 

wherein R 8 is a hydrogen atom or methyl group; R 9 is an alkylene group having 1 -6 carbon atoms; and X is a group 
expressed by any of the following Formulae (IV) to (VI): 
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Formula (IV) 



(Rio>Si 



i-O- 



i-O-Si(Rio) 3 



i 



i(Rio)3 



wherein R 10 is an alkyl group having 1-6 carbon atoms; 



Formula (V) 




Rn-Si 

l A 



XI 



Rii— Si 



Ru 




wherein and R^' each is an alkyl group having 1-6 carbon atoms; and x 1 is an integer of positive number; and 

Formula (VI) 

Ru-4i-Ri2 



wherein R 8 and R 9 are the same as defined in Formula (IN); R 12 is an alkyl group having 1-6 carbon atoms; and x 2 
is an integer of positive number. 

A composition as in any of claims 2 to 4, wherein the percentage of Monomer (A) is 25 to 99 wt% in the copolymer. 
A composition as in any of claims 3 to 5, wherein the percentage of Monomer (B) is 1 wt% or more in the copolymer. 
A composition as in any of claims 4 to 6. wherein the percentage of Monomer (C) is 1 wt% or more in the copoly- 




X2 
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mer. 



8. A composition as in any of claims 1 to 7, wherein said copolymer further comprises, as one of constitutive mono- 
mers, Monomer (D) shown by the following Formula (VII): 



wherein R 13 is a hydrogen atom or methyl group; R 14 is an alkylene group having 1-6 carbon atoms; and Y is a 
group expressed by — N+fRisfe or — N(R 15 ) 2 . wherein R 15 is an alkyl group having 1-6 carbon atoms. 

9. A composition according to claim 8. wherein the percentage of Monomer (D) is within the range of 1 to 100 wt% 
with respect to a whole amount of Monomer (A), Monomer (B) and Monomer (C) in the copolymer. 

10. A composition as in any of claims 2 to 9, wherein each of R 3 , R 4 and R 5 is an alkoxy group having 1-6 carbon 
atoms. 

11. A cosmetic for coating, which is the composition according to any of claims 1 to 10. 

12. A cosmetic for modifying the nature of hair, which is the composition according to any of claims 1 to 10. 

13. A composition as in any of claims 1 to 10, which is a hair color further comprising a pigment and/or an acidic dye. 

14. A composition as in any of claims 1 to 10, which is a cosmetic further comprising a pigment and/or an acidic dye. 

15. A composition as in any of claims 1 to 10, which is a make-up cosmetic further comprising a pigment and/or an 
acidic dye. 

16. A cosmetic preparation as in any of claims 1 1 to 15, wherein a siliconized polysaccharide is further comprised. 

17. A cosmetic pack, which is the composition according to any of claims 1 to 10. 

18. A water-repellent, which is the composition according to any of claims 3 to 10. 

1 9. A water-repellent according to claim 1 8, wherein the percentage of Monomer (A) is 25 to 85 wt% in the copolymer. 

20. A water-repellent according to claim 18 or 19, wherein the percentages of Monomer (B) and Monomer (C) are 5 
wt% or more and 1 wt% or more in the copolymer, respectively. 

21 . A treatment for fiber, which is the composition according to any of claims 3 to 10. 

22. A treatment for f toer according to claim 21 , wherein the percentage of Monomer (A) is 25 to 85 wt% in the copoly- 
mer. 

23. A treatment for fiber according to claim 21 or 22, wherein the percentages of Monomer (B) and Monomer (C) are 5 
wt% or more and 1 wt% or more in the copolymer, respectively. 



Formula (VII) 



R13 
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24. A copolymer comprising Monomer (A) of said Formula (I), Monomer (B) of said Formula (II) and Monomer (C) of 
said Formula (HI) as constitutive monomers. 

25. A copolymer comprising Monomer (A) of said Formula (I), Monomer (B) of said Formula (II). Monomer (C) of said 
5 Formula (III) and Monomer (D) of said Formula (VII) as constitutive monomers. 

26. A copolymer according to claim 24 or 25, wherein each of R3, R4 and R 5 is an altoxy group having 1-6 carbon 
atoms. 

10 27. A coat-forming method comprising a step of es hydrolyzing the composition according to any of claims 1 to 23 on 
a material to be treated to cross-link molecules of the copolymer. 

28. A coat-forming method according to claim 27, wherein said composition is the cosmetic according to any of claims 
1 1 to 1 6 and the material to be treated is human hair or epidermis. 

15 

29. A coat-forming method according to claim 27, wherein said composition is the water-repellent according to any of 
claims 1 8 to 20 and the material to be treated is fiber, paper or glass. 

30. A coat-forming method according to claim 27, wherein said composition is the treatment for fiber according to any 
20 of claims 21 to 23 and the material to be treated is f ber. 

31. A method for pack comprising steps of: hydrolyzing the cosmetic pack according to claim 17 on skin to cross-link 
molecules of the copolymer; and peeling the cosmetic pack from the skin after drying. 

25 
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Fig- 1 



I hydrolysis I 
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